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Editorial Notes 


Dealer Co-operation 


INTEREST in the question of dealer co-operation, the ex- 
tensive practice of which in the United States created 
such an impression on the delegates of the Institution 
of Gas Engineers during their visit to Canada and 
the States last year, is intensified by a co-operative 
scheme recently launched by the Gas Light and Coke 
Company and so far advanced that more than 150 
authorized dealers have already been enlisted. It seems 
to us that the matter is of such importance that recom- 
mendations should be made to the Industry in general, 
instead of allowing it to develop spasmodically by 
isolated undertakings. Here is a line of policy for the 
Joint Co-Ordinating Committee to consider. 

It is, of course, an extremely difficult problem owing 
to the diversity of the sales methods adopted by different 
undertakings—a diversity which many another industry 
would consider verges on the chaotic. The prices at 
which appliances are retailed vary widely from area to 
area and even in atijacent districts. Some concerns in- 
stall appliances, fixing them ‘‘ free,’”? at a cost which 
allows an extremely” small margin above the original 
wholesale price to the undertaking. Others have a much 
wider margin to cover fixing costs and service charges. 
Obviously then, if dealer co-operation is to be pursued 
effectively throughout Great Britain some agreement will 
have to be arrived at as to the margin of profit on the 
sale or hire-purchase of apparatus, and, of course, in no 
circumstances can any such scheme achieve success 
unless the dealer is able to fix his prices in accord with 
those offered by the gas undertaking, and at the same 
time be assured of a monetary gain which will provide 
him with ample incentive to push the sales of gas appli- 


ances, 


Changed Conditions 


Co-oPERATIVE trading, we suggest, offers so many possi- 
bilities that the active attention of the Industry should 
be brought to bear upon it, and in this connection one 
cannot with any measure of justification put forward the 
arguments of twenty or more years ago as applicable to 
conditions which have completely changed. Prior to, 
and after, the War it was imperative that the Industry 
should take into its own hands the installation of gas 
appliances. For the most part installation work was 
undertaken by plumbers and builders who, in spite of 
the signs on their doors and windows, knew next to 


nothing about gas fitting in relation to gas service. 
Premises by the thousand were carcassed with pipes 
totally inadequate to cope with the demands of the con- 
sumers. Fires and water heaters were connected up in 
a most indecent way, the result being an ugly failure. 
Complaints of ** bad gas ” were the order of the day. So 
the Industry did the only possible thing in their cam- 
paign to educate the public as to what gas service really 
means. Showrooms were erected appropriate to the 
business in hand, and individual undertakings saw to 
it that the fitting work and servicing in general was up to 
specification. 

The outcome of this work needs no recounting here. 
The standard set up and maintained by the Gas Industry 
is indeed the envy of our competitors. Whatever is done 
now and in the future in regard to dealer co-operation 
must never result in the lowering of this standard. Nor 
can dealer co-operation ever be a substitute for the 
erection and adequate staffing of showrooms by gas 
undertakings themselves. It has been proved all along 
the line that showrooms are essential to gas progress and 
definitely a paying proposition in the widest sense of the 
term. On the other hand, there can be no question but 
that this very necessary move to modernize gas service 
and to enable all and sundry to enjoy it to the full an- 
tagonized the small dealer. This was inevitable, and, 
of course, he became biased in favour of coal, oil, and 
electricity—even to the exclusion of gas. Where dealers 
continued to show gas appliances, in ninety-nine cases out 
of a hundred the appliances shown were a discredit to 
our Industry. 


An Opportune Moment 


Tue time has come, however, we think, to, consider 
seriously a general move to enlist the support of 
the dealer—and in “‘ dealer’? we include plumbers, 
builders, decorators, ironmongers, general stores, and 
furnishing houses. To-day, if one walks down any busy 
shopping thoroughfare in practically any town, one 
comes across dealers who might well display and take an 
active interest in the sale of high-class gas appliances 
approved by the undertaking in whose area they carry 
on business. We do not for a moment suggest reversion 
to the conditions of twenty years ago. We maintain that 
any dealer co-operative plan should have as a sine qua 
non strict supervision of installation work by the gas 
undertaking, but we think there is much in favour of 
approved dealers indicating by both their attitude and 
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their willingness to display up-to-date apparatus a belief 
in modern gas service. 

We have said that showrooms are essential. The fact, 
however, that their work requires supplementing has 
been shown very clearly by those who, in addition to 
having both central and district showrooms, have realized 
the need for mobile showrooms as well. We well re- 
member the account which Mr. Bloor, of York, gave as 
long ago as 1928 of the value of his travelling showroom 
not only in the outlying villages of the Company’s area of 
supply, but also in the City of York itself. The results 
obtained only a mile distant from the central showrooms 
caused general surprise and showed how necessary it is 
for Mahomed—meaning the Gas Industry—to go to the 
mountain of consumers. Mr. Bloor demonstrated that 
an enormous amount of possible business was not being 
touched by the central showrooms even at a distance of 
one mile. But—and here is an important point—appreci- 
able business was done at the central showrooms following 
upon the visit of the travelling showroom. These proved 
practical results suggest the desirability of co-operative 
trading. They show that business can be led from the 
dealers’ shops to the gas undertaking showrooms, while 
at the same time the appliances displayed by the dealers 
serve to counteract a great deal of coal, oil, and elec- 
tricity propaganda and direct business. We can well 
imagine that in certain areas some dealers will not be 
easy to approach by the gas undertakings. They will 
say, in fact, you ** gave us the bird *” when you thought 
it paid you, and now you come to us for support when 
you are in difficulties. As we have indicated, however, 
this view is untenable, because, unless the Industry had 
taken the steps it took, the consumer would have been 
the sufferer, and also the dealer. Moreover, the progres- 
sive dealer of to-day must see that customer satisfaction 
is in his own interest. What we have to do is to create 
in the dealer a live interest in the gas business, and pay 
him for the work he does. 


The Gas Light Plan 


WE may set out here some of the main points about the 
Gas Light and Coke Company’s new plan. The dealer is 
asked to provide space for display and to take a keen 
interest in the work. He is asked for no capital, for the 
stock is supplied by the Company, who also loan the 
necessary material for displays and demonstrations. The 
idea is that authorized shops shall in part be gas show- 
rooms. No restriction is made as to the type of appli- 
ance sold except that it must be approved by the Com- 
pany. The trader receives a commission on sales and on 
any business he may introduce, and if he prefers he can 
take his customers to the nearest showrooms of the 
Company. All the necessary contract forms for hire and 
hire-purchase business are supplied, and on these terms 
the customer pays direct to the Company, so that the 
dealer is spared the duty of collecting money. The 
scheme is in its infancy, but it has already resulted in a 
large increase in direct contacts with the ordinary house- 
holder and the property owner, which are so important 
for increasing the sales of gas equipment. 

The Gas Light and Coke Company is not, of course, the 
only undertaking, and it is by no means the first, to 
adopt some form of co-operative trading. The fact, 


however, that it has in its extensive area put such a 
scheme into operation constitutes a very important lead 
to the Gas Industry. The Croydon Gas Company has for 
some time demonstrated the value of co-operation with 
local traders, and in their case the sales agents’ agree- 
ment is extended to contractors employed in carrying out 
the district fitting work augmented by the Company’s 
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own fitting staff. The outside contractors become “ gas 
minded ”’ and recommend gas appliances when otherwise 
they would have no interest. It is to be particularly 
noted that supervision is given by the Company to ensure 
the correct method of work, and, highly important, the 
way to conduct this work on consumers’ premises, Other 
examples of co-operative trading of one kind or another 
are provided by Newcastle, Birmingham, Bristol, and 
Nottingham. Still another example is the Tottenham 
Company, who, by the employment of approved outside 
contracting firms, are able to establish a permanent staff 
of skilled fitters and retain this staff irrespective of the 
amount of work the department is called upon to per- 
form. 

The business of the Gas Industry is to sell gas, and 
provided there is adequate safeguard in planning co- 
operative trading, the scheme, as we see it, has a great 
deal to be said for it; but if it is to be fully effective 
it demands a national effort rather than one or two local 
schemes, however enthusiastically these are carried out, 
and with whatever success. And we wonder to what 
extent some national certificate of approval for the appli- 
ances sold by the dealers would be beneficial. This re- 
opens a question regarding which we are well aware there 
are two opposing camps, and we do not intend to enlarge 
upon it for the moment; but discussion of co-operative 
trading leads one naturally to the problem of the 
certification of gas appliances on a national basis. 


“To See Ourselves .. .”’ 

WE publish on later pages what is definitely a ‘* racy ” 
article—vigorous and homely. It is from the pen of Mr. 
Stanley Jenks, Sales Manager of a number of Public 
Utility Companies in the United States of America, and 
whose articles on ‘* Gas Appliance Merchandizing in the 
United States ’’ are proving such a welcome and popular 
feature of the *‘ Gas SaLtesman.’’ Mr. Jenks, who has 
spent the best years of his life in the “ sales end ” of 
the gas business, has just concluded a visit to Great 
Britain, and he gives in to-day’s ** JournaL ”’ his im- 
pressions, as an American gas man, of an extensive trip 
through England and Scotland visiting many gas under- 
takings, large, small, and medium, municipally and 
privately owned. His views, however unpalatable some 
may find them, are of added interest in that they follow 
on so closely the impressions made by the American Gas 
Industry on three delegates of the Institution to Canada 
and America last Autumn, expressed by Colonel Carr, 
Mr. Masterman, and Mr. Carmichael at the Institution 
meeting last June. 

In addition to visiting gas undertakings, Mr. Jenks 
** sized-up ’’ the position of the dealer in regard to the 
sales of gas equipment. It is obvious from his article 
that he called upon dealers who had not been approached 
by gas undertakings in any co-operative spirit, for he 
discovered no single instance of any friendly feeling of 
the dealer towards the Gas Industry. Some dealers, he 
says, were simply apathetic; the others were ‘* bitterly 
hostile,’” and some took a ** venomous delight ”’ in selling 
oil cookers and other competitive appliances. Though 
we think he “ struck a bad patch,’ we feel that in 
general this impression must hold good, though the atti 
tude of ironmongers and hardware merchants to the Gas 
Industry in this country must appear doubly strange in 
the spot-light of one who has had such a different ex- 
perience of co-operative trading in the States. We think 
it very likely that when Mr. Jenks renews his acquaint 
ance with the Old Country he will sense a friendlier feel 
ing. 

The foregoing is one of many strong impressions gained 
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by Mr. Jenks and equally strongly expressed in his 
typically American ‘‘ go-getter ’’ article. What strikes 
him more forcibly than anything else is that sales of gas 
in Great Britain are “‘ suffering from engineering 
domination *’—that in so many cases those responsible 
for the management of gas undertakings spend 90% of 
their time in keeping up the holder, and very little of 
the remainder in developing further markets for the use 
of gas. We believe that Mr. Jenks, even if wrong in 
his arithmetic, is in essence right, and that where this 
“ engineering domination ” exists it inevitably results in 
apathy in the showroom and on the district. How can 
salesmen be expected to put forward their best efforts 
when they themselves are put in the background of the 
general scheme of things? However, growing competi- 
tion must alter this, and we would suggest once again 
that when Mr. Jenks re-visits Great Britain he will see 
a change more in keeping with his notions of gas pro- 
gress. All the while, we must call attention to Mr. 
Jenks’s view that in the art of production, distribution, 
and application, we are ‘* miles ahead *” of our American 
colleagues. Thank you, Mr. Jenks. 


Why Such Sacrifice? 


We gather from Mr. Jenks that we are very lop-sided— 
that we sacrifice on the altar of Thermal Efficiency the 
Goddess of Sales Beauty. Our cookers, for example, have 
no ** sex-appeal.’? The housewife, he maintains, is not 
so vitally concerned with another useful B.Th.U. in the 
oven, but she can be “‘ sold *”? on the appearance of a 
cooker. This, we suppose, is largely true, but we are 
not at all sure that we are not on the right lines in en- 
thusiastically carrying out research to improve appliance 
performance. Mr. Jenks must not base the opinion of 
the Gas Industry on a conversation with a specialist tech- 
nical research worker. We are not unaware of the volume 
of experiment undertaken by the American Gas Associa- 
tion into precisely similar questions; and we cannot sup- 
port the view that the ‘‘ British gas salesman is succeed- 
ing despite the efficiency fanatics who are shackling his 
efforts.” These efficiency fanatics are the most im- 
portant factor in the ultimate production of new and 
better appliances both for the home and for industry; 
and we for our part are not nearly so despondent as Mr. 
Jenks about the “ sex-appeal ”? of the modern British 
gas cooker. 

What we obviously do need, however—and here we 
are in hearty agreement with Mr. Jenks—is better 
sales planning. In far too many instances, as he re- 
marks, there are no plans at all, and in far too many 
instances, where there are plans they are organized all 
too casually. 


Too Many Platforms? 


We are not infrequently taken to task by our friends 
for providing them with what they describe as a surfeit 
of reading matter. It is issues such as this week’s which 
call forth comments of this kind, and our inevitable 
answer is that everything interests somebody, and that 
no one need read that which does not interest him. If 
anything that has happened in one week is crowded out 
by sheer weight to the next, we can be quite certain that 
somebody will ask why. And indeed we would not have 
it otherwise, recognizing the need, with which we know 
there is general agreement, that a great technical indus- 
try like ours must have a technical paper, as distinct 
from a trade paper, to supply promptly, fully, and 
accurately the record of current thought and achieve- 
ment, We take it as no part of our function to decide 
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what shall be read by whom, and, as we have already 
remarked, everything appeals to somebody. More- 
over, we know only too well by experience that what 
was said yesterday will be referred to again a year hence, 
two years, or even ten years hence. And the Gas Indus- 
try always knows that it can find it in the “* Journau.” 

Now surely, if there is overweight of material to be 
digested by the super-conscientious reader, the fault lies 
not with ourselves, but with those who provide the enor- 
mous quantity of papers and discussions in these days. 
Then, again, if blame there should be, it cannot be assigned 
to the individuals who produce papers so much as to the 
organization of the Industry which provides such a 
multiplicity of platforms. This is a large question, and 
part perhaps of an even larger one which we do not pro- 
pose to discuss at the moment. But it is becoming 
more and more a question as to whether issues are not 
being confused by the method of their presentation, and 
a question to which the serious student of gas affairs 
must give thought. 

In the meantime, we can commend to our readers 
much admirable material in this issue. In addition to 
a summary of the Institution Autumn Research Com- 
munications (supplementing those which we have pre- 
viously given in the ‘* JourNat ”’), there is excellent fare 
from the Eastern Counties and the Manchester Associa- 
tions. By a first-class paper at the former from Mr. 
F. B. Richards, and a friendly controversy between two 
distinct schools of thought, the interest in Mr. Brock- 
way’s year of office as President was sustained at the 
high level at which it was begun. On this meeting we 
comment later. 

The Manchester meeting drew a large gathering of 
members to discuss industrial gas, and the paper pre- 
sented was a description of certain processes which were 
later inspected actually doing their several jobs of work. 
A few weeks ago we were able to record how Stretford 
has more than recovered the industrial load which it lost 
when Ford’s works packed up and migrated southwards 
three years ago—a little loss of 114 million cubic feet 
annually which might well have daunted one with less 
faith and less foresight than Colonel Carr. His faith and 
his foresight were both evident at the meeting, and sub- 
sequently the members were delighted with the way in 
which they saw him making the best of both worlds by 
supplying large quantities of gas to a firm turning out 
many miles of electric cable in a year. 

It must not be imagined that such loads as the Stret- 
ford Undertaking has achieved are theirs for the asking, 
and the interesting discussion which took place at the 
meeting revealed some of the methods by which they are 
won. Experiment, investigation, rate structure, con- 
stant touch with prospective consumers, these are a few 
of the important points. And, having once put forward 
a proposition, Colonel Carr is always prepared, within 
reason, to put in the plant at his own risk, on the prin- 
ciple of no payment unless the customers get results. We 
believe they always do. 


Gas Making Costs 


In his paper Mr. Richards took members of the Eastern 
Counties Gas Managers’ Association in his auto- 
gyro, to enable them to enjoy a bird’s-eye view of their 
works in relation to ultimate economy. Messrs. Hum- 
phreys & Glasgow have their own machine, and after the 
foregoing flight the members were invited to a trip on 
the H. & G. plane. The result was a general realization 
that no two birds see alike. 

The reason for these flights—we will not say into the 
clouds—was the publication in the ‘‘ Journat ” for 
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Aug. 23 and 30 last year of a treatise by H. & G. on car- 
buretted water gas as a coal gas auxiliary, and we were 
quite right in suggesting at the time that the treatise 
would cause more than a flutter in gas engineering circles, 
Mr. Richards disagrees with the premises on which 
Messrs. Humphreys & Glasgow based their arguments, 
and he approaches the problem as one associated with 
coal carbonization. In between the two differing view- 
points, he maintains, the gas engineer will determine the 
via media. With which line of thought Messrs. Hum- 
phreys & Glasgow disagree, because they contend that 
their treatise from the outset travelled along the middle 
path. ‘ I’ll take the high road and you’ll take the low 
road. . . .”’?. We offer no opinion as to who will reach 
the destination first, but we do say that the methods of 
approach of two of the Industry’s most respected firms, 
whose brilliant researches have so greatly benefited the 
progress of gas, are full of interest. They provided 
splendid technical fare at the meeting of the Eastern 
Counties’ Association, and they will, through our 
columns, excite widespread comment. And we are glad 
of the axiom that coal carbonization and water gas manu- 
facture go hand in hand. 


Assessing the Variables 


We may here give emphasis to one or two of Mr. 
Richards’ important conclusions. On the basis set out 
in his paper he shows that the cheapest gas is made when 
retorts are worked at their maximum thermal output per 
retort per day. The leading influence on cost of manu- 
facture is the price relationship between coal cost and 
returns for coke and tar. For a coal which is amenable 
to steaming there is little difference in the retort house 
cost of gas production over the range 500 B.Th.U. to 
150 B.Th.U., but the lower the value for coke, the more 
the attraction to make low calorific value gas. Against 
the retort house saving with low calorific value gas must 
be offset the increased works cost. Breeze burning by 
reducing the fuel cost is a paying proposition. And, fin- 
ally, labour cost represents less than 8% of the final cost 
of gas ex retort house. It is easy by excessive cutting in 
labour schedules and consequent reduction in general plant 
efficiency to increase cost of production. The foregoing 
points show how necessary it is to maintain a sense of 
proportion, a right perspective, in assessing the variables 
which influence the final result—the cost per therm. 
We also emphasize the following remarks of Mr. 
Richards: ** To maintain a true perspective of the com- 
parative costs of gas production in continuous vertical re- 
torts and intermittent vertical chambers, it is necessary 
to observe that the retort house cost of gas production 
does not account for more than 25% to 38% of the 
selling price of gas. Further it has been shown that 
there is relatively little difference in the cost of gas pro- 
duction from these two types of plant under similar con- 
ditions. Therefore other factcrs, such as nature of coal 
available, type of coke required, calorific value of gas 
required, size of installation, and local amenities, usually 
play a predominant part in the selection of new plant.” 


The Therm at the Burner 


We would go a step further in this attempt to arrive 
at a true perspective, and, reverting to the coal gas 
versus water gas controversy, suggest that the “ type of 
therm ” as distinct from the cost of the therm is of the 
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utmost importance. An unsuitable therm, for exan ple, 
for meeting peak loads may be cheaper than a suitable 
therm, but it does not necessarily follow that the sav ing 
in cost of therm into holder is justified. Only last week 
we commented on this matter in connection with Mr, 
F. C. Smith’s Presidential Address to the London and 
Southern District Junior Gas Association. We queried 
whether we should not insist on a limited range of varia- 
tion in the specific gravity of the gas supplied to that 
very humble servant, the salesman. We said: “ It 
needed an Act of Parliament, fourteen years ago, to en- 
able the salesman to deal with heat instead of cubic 
feet. . . . The designer of a gas burner knows that his 
nice calculations may in practice prove meaningless, 
We ought to work to an agreed composition code, with 
adequate specific gravity clauses.’ In no circumstances 
should the gas engineer permit variations in composition 
and specific gravity outside the limits imposed by the 
most sensitive apparatus on the district. 

In view of this we are glad that during the discussion 
on Mr. Richards’ paper Mr. Townsend, of Colchester, 
emphasized that the question of the price of the therm 
must be considered jointly with the quality of the therm, 
** Tt is high time,” he said, “‘ that we had a specifica- 
tion for gas. . . .””. Mr. Townsend shares our view that a 
true perspective of gas-making costs must include the 
performance of gas on the consumers’ premises. 


Smokeless Domestic Fuel 


WE have received a blue book—this one a Cambridge 
blue—from the South Metropolitan Gas Company em- 
bodying within its covers the findings of team-work 
research on the production of suitable smokeless domestic 
fuel for closed stoves and for the open firegrate. It isa 
most unusual and most vaiuable contribution to our 
knowledge of the subject, and should appeal vitally not 
only to the Gas Industry, but also to the carbonizing 
industries in general. We hope that it may prove the 
forerunner of publications on similar lines, not neces- 
sarily on the same problem. 

The South Metropolitan Gas Company was early in 
the field in its investigations to produce by carboniza- 
tion a smokeless fuel acceptable from all points of view 
to the domestic consumer. The researches have been 
directed not only to high-temperature carbonization, but 
to low-temperature carbonization—or, perhaps, it would 
be better to say modified low-temperature carboni- 
zation. The Company has had considerable experience 
of several types of low-temperature plant, and for some 
time now has been operating under licence the ** Coalite ” 
process and marketing the solid product as ‘‘ Metro- 
Coalite.”” This smokeless fuel has met with ready ac- 
ceptance, and it is of particular interest that the demand 
has been very largely from the less well-to-do section of 
the Company’s consumers. 

It would appear that the Company has been attack- 
ing the whole problem from two distinct angles. First. 
the marketing of a smokeless fuel suitable for use in any 
form of grate. Secondly, the design and production of 
special grates capable of burning “ ordinary ”’ high- 
temperature coke. The pioneer ‘‘ Metro ” grate, most 
ingenious in design, has led to the manufacture of other 
models which have enormously extended the sale of high- 
temperature coke for room heating. And, from out 
reading of the new blue book, the Company’s researches 


into low-temperature carbonization have opened up great | 


possibilities for the Gas Industry. 
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A Team-Work Publication 


Ir is with these methods of attacking the coke 
market in mind that we call attention to a significant 
sentence in the preface of the publication. ‘* E.V.E.’’ 
states: ‘* It is considered that as the general trend of 
evidence of the work about to be described points so 
conclusively in one direction, in that direction the truth 
may seem to lie.”” Those interested will grasp the sign 
on the post. 

We have used the expression ‘* team-work ” in con- 
nection with this publication, which is entitled “ The 
Solid Products of Carbonization,’’ to indicate the under- 
lying principle of the Chemical Department of the 
Company in giving expression to co-ordinated research. 
“Tt is essential,’ states *‘ E.V.E.,”’ “ for the success of 
a chemist’s work that from time to time he should dis- 
euss with his colleagues his experimental findings as well 
as his ideas. This discussion tends to promote healthy 
criticism, the destruction of unsound conclusions, and the 
development of nebulous ideas into useful working 
hypotheses. Collaboration of this nature proceeds daily 
in an industrial laboratory, and in the laboratories of this 
Company it is specially encouraged with the object of 
attacking problems by a team of workers. The various 
members of the laboratory staff, by training and experi- 
ence, become adept in different specialist branches of 
their science, yielding, for example, the physical chemist, 
the organic chemist, and the chemist with a flair for work 
on the technical scale. Experience has shown that a 
problem is solved more quickly and more satisfactorily 
by the combined efforts of several individuals each having 
a different outlook than by the sole endeavours of any one 
of them. Such a system offers many advantages during 
the progress of the work, but when it is desired to pub- 
lish the results, certain difficulties arise. During a pro- 
longed investigation ideas are contributed from many 
members of the laboratory staff, and although the general 
progress of the work may be directed by one or two 
individuals, it is not equitable that the privilege of publi- 
cation should be enjoyed by these individuals alone. 
Moreover, if private publication by individuals be en- 
couraged there is a tendency for the general nature of 
the laboratory work to undergo a change, for much of the 
investigatory work in an industrial laboratory is non- 
spectacular and only a few investigations are of such a 
nature that, in themselves, they are suitable for presenta- 
tion as scientific papers. The opportunity for private 
publication leads to a desire to undertake those neater 
and more spectacular pieces of work and a tendency to 
neglect investigations having less publicity value.” 

The thanks of the Gas Industry are due to the South 
Metropolitan Gas Company for publishing this work on a 
phase of the Industry’s activities which daily assumes 
added importance. The book is reviewed on a later page 
of the ** JourNAL ”’ to-day. 


The Stamping of Gas Meters 


A case of considerable interest was heard at the Ashton- 
under-Lyne Police Court on Oct. 22. The case arose out 
of the prosecution by the Board of Trade of the Ashton 
Gas Company, which was alleged to have given a supply 
of gas by means of a meter which was not stamped in 
accordance with the Gas Meter Regulations, 1920. The 
Justices dismissed the case against the Gas Company, 
aud awarded them 5 guineas costs. 

The facts of the case make interesting reading. It was 
admitted that the meter had been properly stamped when 


319 


purchased by the Gas Company in 1906, in accordance 
with the Sale of Gas Act, 1859. In the course of use, 
however, the stamp upon the meter had become illegible. 
although there was no suggestion that the meter had - 
been tampered with, or was inaccurate, or that the con- 
sumer had been improperly charged. The Gas Company, 
therefore, relied upon section 10 of the Sale of Gas Act, 
1859, which provides that no meter duly stamped shall 
be liable to be re-stamped unless found to be inaccurate. 

The Board of Trade, however, contended that this 
section of the Act cited had been impliedly repealed by 
section 13 of the Gas Regulation Act, 1920, which pro- 
vides that all meters by means of which gas is supplied 
by any undertakers shall be stamped in accordance with 
regulations made by the Board of Trade. Under this 
section the Board of Trade have made the Gas Meter 
Regulations, 1920, which provide that ‘‘ every meter 
shall be stamped in such manner as in the opinion of 
the Board of Trade will best prevent any tampering with 
or alteration of the mechanism of the meter; and that 
in general a meter shall be stamped in the following 
manner— 


(1) On the exterior of the index box or cover of wet 
meters in such a position that the box cannot be 
opened without the seal being broken. 


(2) On such conspicuous place or places on the body 
of the meter as may appear to be necessary to pre- 
vent the opening of the meter for adjustment 
without the breaking of the seal.’’ 


The question of importance was whether the meter, 
having been stamped in accordance with the Sale of Gas 
Act, 1859, was a legal meter, notwithstanding the fact 
that the stamping did not comply with the Gas Meter 
Regulations, 1920. The Bench held that section 10 of 
the Sale of Gas Act, 1853, had not been repealed by the 
Gas Regulation Act, 1920, and, therefore, provided it 
was not inaccurate, there was no obligation to have a 
meter, originally stamped before 1920, re-stamped in ac- 
cordance with the Gas Meter Regulations, 1920. 


This decision is of obvious importance. The sugges- 
tion that gas undertakers should be obliged to re-stamp 
all meters stamped before 1920 is one which is utterly 
impracticable. The fact that 7,000 meters of the Ashton 
Company alone were affected is an indication of the im- 
mensity of the obligation which would be imposed on the 
Gas Industry throughout the country. The decision of 
the Ashton-under-Lyne Justices to the contrary is, there- 
fore, one that commends itself both from the point of 
view of law and of common sense. 


The British Gas Federation.  . 


Inaugural Dinner. 


At the time of going to Press, we are gratified to learn 
from the Secretary of the Dinner Committee that accept- 
ances, including those of Members and Official Guests, have 
passed the 600 mark. 

Official Guests include Members of H.M. Government 
and of both Houses of Parliament, Government and Local 
Government Officials, Presidents of Kindred Associations, 
Scientists, Industrialists, Editors, and others prominent in 
public and business life. 

The Speakers will be Lord Macmillan (President, The 
British Gas Federation), the Marquess of Londonderry 
(Secretary of State for Air), Dr. E. Leslie Burgin (Parlia- 
mentary Secretary, Board of Trade), and Sir David Milne 
Watson. 

The Band of H.M. Scots Guards will play. 
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Personal 


MR. HAROLD COPP. 
A Presentation by the British Gas Light Directors. 


Mr. Harold Copp was entertained at dinner at the Royal 
Station Hotel, Hull, on Oct. 26, by the Directors of the 
British Gas Light Company. , 

The Chairman, Mr. Henry Woopatt, J.P., presided. In 
proposing the toast of ‘“‘ Our Guest ”’ he said: ‘‘ There 
must be a note of sadness about this meeting, but it is a 
note which does not predominate. We are met to say 
goodbye to an old friend and associate of many years’ 
standing. Our friend Mr. Harold Copp has spent all his 
life, not now a very short one, in the Gas Industry, and his 
record is one of which he has every reason to be proud. 
He did good work before he joined our Company. He has 
been with us for twenty years and eventually became our 
Chief Engineer. Mr. Copp was elected in 1930 to the 
highest position a Gas Engineer can occupy—namely, that 
of President of the Institution of Gas Engineers, and during 
his year of office he presided at the first International Gas 
Conference held in London in 1931. On all occasions he 
carried out his numerous duties with dignity and credit. 

‘Mr. Copp’s life is one that he can look back upon with 
great satisfaction. He adopted gas engineering as his pro- 
fession, and, starting as a junior engineer, became the 
head. We and he are very proud of our Hull Works; they 
are a model of what a gas-works should be, thoroughly 
efficient and beautifully kept. Mr. Copp might well say— 
‘Si monumentum quaeris circumspice,’ which may be 
translated, * If you question my merit, behold my work.’ 

‘* Our friend is wiser than many in retiring when he still 
has vigour and full power of enjoyment. We wish him and 
Mrs. Copp every happiness in the future. 

‘© On behalf of the Directors of the Company I now ask 
Mr. Copp to accept a silver salver and tea service, and may 
it remind him and Mrs. Copp of a long and happy con- 
nection with the old British Gas Light Company.” 

Mr. Harotp Patmer, Deputy-Chairman, having sup- 
ported the Toast, 

Mr. Copp, sincerely thanking the Chairman for his very 
kind remarks, said that he had received innumerable kind- 
nesses at his hands since he had had the honour of serving 
the Company, and spoke of the gratitude he had always 
felt for his revered father, the late Sir Corbet Woodall, for 
the kindly advice and guidance he had received from him 
in his younger days. 

He felt somewhat overwhelmed by the surpassing kind- 
ness of the Directors in coming to Hull in order to do him 
honour that evening, and for the magnificent gift with 
which they presented him. It would be a lasting joy to 
himself and to Mrs. Copp, and they would both treasure 
the gift and value it as a token that he was retiring from 
the Company’s service with the goodwill and good wishes 
of the Court of Directors. 

Mr. Copp expressed his gratification that he was being 
succeeded by his old friend, Mr. C. Rhodes Armitage, who 
followed him at the Potteries, and sincerely wished him 
every success in his new sphere of work for the Company 
which he had been so proud to serve for the past 20 years. 
He also paid a tribute to the loyal co-operation of the 
officials and workmen at the Hull Station, and had no doubt 
that this would be extended to his successor, as it was 
essential to success. 

The silver salver accompanying the tea service bears the 
following inscription: 

** Presented to Harold E. Copp, M.Inst.C.E., with the 
best wishes of the Directors of the British Gas Light Com- 
pany upon his retirement after 20 years faithful service.”’— 
October, 1934. 

The CHAIRMAN, in proposing the Toast of Mr. C. Rhodes 
Armitage, welcomed him on his appointment to the Hull 
Station. In replying Mr. Armitage thanked the Court of 
Directors for their continued confidence in him; also for the 
help which he had invariably received from the Chairman, 
and it was only the knowledge of the continuance of this 
help, together with the assurance he had received from the 
Chief Officials of their loyal support and help, that had 
decided him to accept the appointment. 

In addition to the Court of Directors, there were present 
at the dinner, Mr. A. J. Mumford, Secretary; Mr. G. S. 
Hatton, Accountant; and the Chief Officials at the Hull 
Station. 

Mr. Copp asks us to announce that his new address is: 

Addison House, 
Sutton-on-Hull, E. Yorks. 


Alderman Witt MeEttanp, J.P., who has been Chairman 
of the National Smoke Abatement Society for ten years, 
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has resigned that position, but will continue in the office 
o on. Treasurer. The new Chairman is Mr. CHantes 
Ganpy, barrister-at-law, who has served on the Executive 
Committee and has taken a keen interest in the work of 


the Society. 
os » « 


_ It is announced that Mr. Francis Cec St. ALBYN has 
joined the Board of the South-Western Gas Corporation. 


After six months’ furlough in this country, Mr. S. Barker 
JOHNSON, Manager of the Colombo Gas and Water Com- 
pany, Ltd., sailed for Colombo last Saturday. 

* a s 


At the annual meeting of Eyemouth Gas Company held 
on Friday, Bailie R, Pump was appointed Chairman of the 
Company in succession to the late Mr. W. Flett. 


oa * * 


The Cambridge University and Town Gas Light Com. 
pany have appointed Mr. E. MHarpixer, F.C.S., 
M.Inst.Gas E., as Engineer and Manager in succession to 
the late Mr. J. W. Auchterlonie. Mr. Hardiker comes 
from Smethwick, where he has been Engineer and Manager 
of the Gas Department since 1922. 





Obituary 


From Lausanne comes the news of the death of M. 
FRANCIS GmLuiaRD, who was Chief Engineer of the Gas 
Undertaking in that town from 1918 to 1933. 


The death took place last week at her residence, 
** Tirionfa,’’ Holyhead, of Mrs. Iran Jones, wife of Mr. 
A. Ifan Jones, J.P., M.Inst.Gas E. (Secretary and General 
Manager of the Holyhead and North Wales Gas and Water 
Corporation, Ltd.). Mrs. Ifan Jones was a very popular 
lady and was well-known throughout the district for her 
social and charitable work. She leaves two sons, Mr. O. R. 
Jones, who is Assistant General Manager to his father, and 
Mr. A. E. Jones, Secretary and General Manager of Fair- 
field Garages, Ltd. 














Forthcoming Engagements 


November 
1.—MIpLAND AssocIATION.—Autumn General Meeting, 
Grand Hotel, Birmingham, 2.30 p.m. Paper by 
Dr. F. S. Sinnatt. 
1.—MIpLAND JUNIOR ASSOCIATION.—Meeting in Bir- 
mingham. Paper by Mr. J. A. Johnston. 


3.—WESTERN JUNIOR ASSOCIATION.—Meeting at 
Bristol. Paper by Mr. A. T. Gilbert. 


6 and 7._],.G.E.—Autumn Research Meeting. 

8.—S.B.G.I.—Council Meeting, 11.15 a.m. 

8.—S.B.G.I.—Autumn General Meeting, Hotel Metro- 
pole, 2.30 p.m. 

12,—Gas Companiss’ Protection AssocraTIOn.—Annual 


General Meeting, Caxton Hall, Westminster, 
2.30 p.m. 

15.—SOUTHERN ASSOCIATION (Eastern District).— 
Meeting at 28, Grosvenor Gardens, S.W. 1, 2.30 
p.m. 

16.—SOUTHERN ASSOCIATION (WESTERN DzistTRICT).- 


Commercial Meeting, Rougemont Hotel, Exeter, 

2.30 p.m. 
21.—B.C.G.A.—Manchester 

Altrincham. 

21._B.C.G.A.—Meeting of Executive Committee, 28, 
Grosvenor Gardens, S.W. 1, 12 noon. 

23.—LONDON AND SOUTHERN JUNIOR ASSOCIATION.— 
Meeting. Paper by Mr. T. G. Noble. 

24._N. or E. Auxmiary Assocration.—Half-Yearly 
Meeting at Newcastle. Paper by Mr. W. 0. 
Kirkwood. 

24..-_WaALES AND MONMOUTHSHIRE JUNIOR ASSOCIATION. 
Meeting at Swansea. Paper by Mr. Stewart 
John. 

30.—SouTHERN AssocraTIon.—General Meeting, Hotel 
Metropole, London, 2.30 p.m. 


District Conference at 
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The Thames, the Wandle, an easy and cheap transport 
of coal must have composed at least one trinity of ideas 
in the minds of those who, early in October, 1834, called 
3 meeting of several inhabitants of Wandsworth and Putney 
for the purpose of considering the advisability of establish- 
ing a gas-works. A provisional Committee was appointed, 
and in little more than a fortnight it recommended to a 
special meeting that it was highly expedient that the 
parishes of Wandsworth and Putney should be lighted by 
gas. The Wandsworth and Putney Gas Light and Coke 
(Company, Ltd., came into being, its capital being £5,000. 


Water borne coal must be counted among the secrets of 
the Company’s success through the one hundred years of its 
operations, for in the earliest days the coal was brought up 
to the works in small barges and was discharged by hand 
and run into the coal stores by means of hand barrows. 
If only the labourers of the time could see the modern 
method ! 


At the completion of the first twenty-five years of the 
Company’s existence a steady 6% dividend was being paid 
to the shareholders; the price of gas had been reduced to 
5s. per thousand; expansion had been steady, and an agree- 
ment had been approved to supply gas to the streets of 
Battersea. 


In 1866 Mr. H. E. Jones joined the Company as Engineer 
and Manager. He became a very active figure and soon 
recommended the hiring of meters to consumers on a 
graduated basis according to the number of lights. 


The Collier Fleet. 


Coal requirements increased and the laborious transport 
by barges gave birth to the idea of colliers coming to the 
wharf at Wandsworth, but so many difficulties presented 
themselves that the project had to remain in abeyance for 
some years. There came a time, however, when it was 
revived and pursued with energy, and ultimately on a 
memorable day in 1906 the s.s. ‘* Ratcliff ’’ delivered direct 
a cargo of coal. Three years later the Company took the 
bold step of putting into commission a collier of their own 
to bring coals direct from Newcastle to Wandsworth. It 
was specially built for the Company and was appropriately 
named s.s. ‘*‘ Wandle.’’ It was little thought at the time 
that this vessel was to become famous during the Great 
War, or that it would be the forerunner of a fleet that is 
the Company’s proud possession to-day. It was ultimately 
lost, under war conditions, and went to its grave in the 
element in which it had rendered invaluable service. The 
original little ‘‘ Wandle ”’ created a record that has never 
been broken, of 72 voyages in twelve months. It may be 
stated here that since the inauguration of the service of 
bringing coals direct to Wandsworth by means of steam 
colliers, the Company has possessed at one time or another 
altogether some 13 ships, but with specially designed 
steamers with a larger carrying capacity the full coal re- 
quirements are met with a fleet of four vessels—the 
steamships ‘‘ Wandle,’’ ‘‘ Tolworth,’? ‘‘ Ewell,’’ and 
“* Woodcote.”’ 


Newcastle’s Annual “ Sale.” 


The practice of an Annual “ Sale ’’ is undoubtedly a valu- 
able asset in gas appliance sales policy, as has been proved 
for many years by the Newcastle and Gateshead Gas Com- 
pany. 








At their thirteenth Annual “ Sale ” held in October the 
orders for gas-consuming appliances again exceeded those 
of the previous year, as also did the total cash value of the 
appliances. 

The ‘‘ Sale ”’ is carried on at all showrooms of the Com- 
pany for a period of two weeks. The Company do a big 
business under hire-purchase conditions, and a rebate of 
one, and in some cases two, quarterly payments is made 
on gas appliances installed under these terms. Bargains in 


321 


Wandsworth and District Gas Company 
1834-1934 


A Fine Record of Public Service 


Amalgamations in Brief. 


Wandsworth Company formed. 

Kingston Company formed. 

Malden Company formed. 

Dormay’s Company (formed some time later). 
Epsom and Ewell Company formed. 

Mitcham Company formed. 

Wimbledon Company formed. 

Sutton Company formed. 

Mitcham Company amalgamated with Wimbledon 
Company. 

Kingston Company purchased Malden Gas-Works. 
Wandsworth Company purchased Dormay’s Com- 


1834. 
1835. 


1839. 
1849. 
1852. 
1857. 
1864. 


1868. 
1873. 


any. 
Wandsworth Company amalgamated with Mitcham 
and Wimbledon; and Epsom and Ewell Company. 
Wandsworth Company amalgamated with 
Kingston-on-Thames Company. 

Wandsworth Company amalgamated with Sutton 
Company. 


1912. 
1930. 


1931. 


Such is a bare outline, abstracted from a charming 
Centenary Brochure, of the Wandsworth Company’s 
history. 

Centenary Dinner. 

The hundred years’ service was happily celebrated on 
Friday last by a dinner at the Hotel Metropole, London. 
It was most unfortunate that the Chairman of the Com- 
pany, Mr. Frank H. Jones, was unable, through indisposi- 
tion, to be present. In his absence the guests were re- 
ceived by Dr. T. A. Ives Howell, Deputy-Chairman. 

The Right Hon. The Lord Hyndley, who proposed the 
toast of ‘‘ The Wandsworth and District Gas Company,’’ 
having expressed the regret of all present at the absence 
of Mr. Jones, said that the Company might well be proud 
of its wonderful record. The Wandsworth and Putney Gas 
Light and Coke Company, Ltd., had developed, through a 
series of amalgamations, into a vast concern; and he sug- 
gested that much of its success was due to the greatness of 
Henry E. Jones. It was fortunate that he had been fol- 
lowed by another great man—Frank Harding Jones. Then, 
said Lord Hyndley, he was sure that the association of the 
Howell family with the Company had played an important 
part in its progress. It was now the third biggest Gas 
Company in London and the sixth in England; it was most 
efficient and progressive, and it was obvious that the 
management studied the staff. And in Mr. Croft the Com- 
pany had a hard-working and loyal General Manager—a 
man who looked ahead. Lord Hyndley concluded by wish- 
ing the Company all success in its next hundred years’ 
span. 

Response to the toast was made by Dr. Howell, who 
mentioned that his grandfather was a member of the first 
Board of Directors of the Company, and since then there 
had been a continuous representation of the family on the 
Board. He thought they could justifiably look back with 
pride and pleasure on the work of the Company during the 
past century, and look forward with confidence to the 
future. 

Mr. C. M. Croft proposed ‘‘ The Visitors ’’—the only 
other toast—in most happy vein; and Sir Henry Jackson, 
M.A., M.B., M.P., in his reply, expressed his faith in the 
future of the Gas Industry. 





good shop-soiled and reconditioned gas appliances are dis- 
played on every hand and concessions are made on water 
heaters, wash boilers, &c. A 12}% cash discount is allowed 
on all new gas cookers and fires purchased. Special com- 
plete ‘‘ Better-Lighting ’’ offers are made of fittings and 
burners. 

In addition to poster and press advertising, the Company 
publish and distribute some 45,000 copies of an attractive 
16-page catalogue dealing entirely with the ‘‘ Sale.” 

Orders for 3,700 gas-consuming appliances were secured, 
which, together with other items, brought the total to 
10,400. Although an inducement of “ free hire first quar- 
ter ’’ was made for cookers and fires, it is interesting to 
note that 80% were sold as against the number taken on 
simple hire. 











Second Prize in the trade tableau class was awarded 
to the Okehampton Gas Company for their entry in the 
recent local carnival. 

Gas Companies’ Protection Association.—The Thirty- 
Seventh Annual General Meeting of this Association will 
be held at the Caxton Hall, Westminster, at 2.30 p.m. on 
Monday, Nov. 12 next. 

Applications are Invited by the Bristol Gas Company 
for the position of Assistant Engineer and Works Manager. 
The post carries a salary of £750 per annum. Further par- 
ticulars will be found in our advertising columns. 

Considerable Interest was shown in the recent exhibi- 
tion of modern gas appliances, held by the Settle Gas Com- 
pany, in conjunction with the Parkinson Stove Company. 
A series of cookery demonstrations held at the exhibition 
were also responsible for bringing in a good deal of busi- 
ness. 

The Public Attendance at the Luton Gas Company’s 
Centenary Exhibition, referred to in the “‘ JourRNaAL ”’ last 
week, was 11,169. Sales were very successful, well over 
300 gas cookers and 120 water heaters, coppers, &c., being 
ordered. In the cake-baking competition there were no 
fewer than 247 entries. 

A Record for the District was created by the sales of 
gas appliances at a recent successful exhibition held by 
the Leyland Gas Company, on Oct. 15-19. A very pleasing 
feature was the high percentage of ‘‘ new installation ”’ 
appliances. Simultaneously, cookery demonstrations drew 
excellent attendances. 

Symbolizing Germany To-Day in a film entitled ‘‘ Ger- 
many Between Yesterday and To-Day ’’—a prize-winning 
film in the documentary class at the Film Congress at 
Venice this year—shown on Monday by the Film Society, 
were several “‘ shots ’’ of modern coke oven plant and also 
one of a waterless gasholder. 

A New Company is reported by the Fuel Society of 
Japan to be in course of formation in Tokio, with a capital 
of £500,000 to establish works for the low-temperature car- 
bonization of coal on the Yamato system at Sapporo in 
the Hokkaido. The plant will, it is stated, have a capacity 
of 300 tons of Japanese coal per day. 

Two Electricity Failures occurred last week in the area 
of the Colne Valley Electric Supply Company—the one on 
Wednesday morning, which upset mid-day electrical cook- 
ing, and the other on Thursday night, when those without 
the convenience of a gas supply had to spend a consider- 
able portion of the evening by candle light. 

Meters, Ltd., of Manchester, announce the declaration 
of dividends for the current year: On the preference stock 
at the rate of 53% per annum, and on the ordinary stock 
at the rate of 5% per annum. Dividend warrants will be 
posted on Nov. 14, and the transfer books will be closed 
from Oct. 29 to Nov. 8, both days inclusive. 

The Gas Development Association for Women, Halifax 
Centre, have been invited by Mr. C. S. Shapley, on behalf 
of the Leeds Corporation Gas Department, to visit Leeds 
on Nov. 14, when a tour will be made of the workshops in 
Bridge Street. A short cookery demonstration will be 
held, and tea will be taken at the invitation of the Com- 
mittee. 

Gas Switches, it seems, are receiving much attention 
in Kent. At Canterbury, during the recent exhibition 
organized by the Canterbury Gas and Water Company, 
they were demonstrated with advantage. The Folkestone 
Gas and Coke Company are now running a special show- 
room display of switch-controlled lighting which is attract- 
ing much public attention. 

The Anniversary Celebrations of the Blackpool Cor- 
poration Gas Department’s Social Club proved very suc- 
cessful. The Wilson Cup for the best batting average at 
cricket was won by F. Greenwood and the bowling prize 
went to H. Johnson. The Wilson Tennis Cup will be held 
jointly by A. Dearden and W. Barrett. The Singleton 
Crystal Cup and replica in the Bowls Section were awarded 
to W. Dabbs. 

An Address was given by Mr. J. E. Holliday, Engi- 
neer, Manager, and Secretary of the Otley Gas Company, 
to the local Rotary Club on Oct. 25. The address formed 
one of a series of vocational talks and dealt with the Gas 
Industry. Commenting on the foolishness of assertions 
that the Industry was a back number, Mr. Holliday said 
that gas remained to-day the most widely used illuminant 
and was being increasingly employed as a heating agent in 
the home. 


News In Brief 
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Natural Gas in Japan.—According to a Return lately 
issued by the Japanese Department of Commerce and In- 
dustry, the output of natural gas during 1933 amounted to 
16,561,900 c.ft. as compared with 18,096,800 c.ft. in the 
preceding year, a decrease of 1,534,909 c.ft., or about 9 


All Ten Wickets of the Electricity Department XI. 
were taken in a cricket match this summer by Frank Slater, 
of the Blackburn Gas-Works team. In commemoration oj} 
this splendid feat he was presented last week by the Deputy 
Mayor, Alderman W. Kenyon, J.P., with the ball, suitably 
mounted and inscribed, at the annual gathering of the Gas 
Department Social and Benevolent Club, presided over by 
Councillor R. R. Fielding, Chairman of the Gas Committee, 

Tenants without Light.—It was revealed at a meeting 
of the Stirling County Council Property and Buildings 
Committee on Friday, Oct. 26, that the tenants at Fanker- 
ton Housing Scheme, Denny, had been without proper 
lighting facilities for a year because the Scottish Midlands 
Electricity Supply Company, Ltd., could not reach an 
agreement with the proprietors whose land the overhead 
cables had to pass. The proprietors refused to allow the 
erection of wooden poles and insisted on steel ones. The 
difference in the price was £27, and the Committee agreed 
to authorize the payment of this sum in order to give the 
tenants the necessary lighting. 

The Annual Dinner of the Sports and Social Club of 
the Parkinson Stove Company was held on Oct. 26, and 
was attended by some 200 members of the staff, representa- 
tives, and workpeople. Mr. W. Todd, Works Manager, 
presided, supported by Mr. R. J. Rogers, Managing Direc- 
tor, and other Directors of the Company. Mr. R. J. Rogers 
presented prizes won during the summer session, including 
the new Rogers Challenge Cup competed for by the Angling 
Section. A musical programme, to which the doyen of 
Parkinson representatives, Mr. L. Geo. Wilkes, who has 
completed forty-four years with the Company, contributed, 
concluded a most enjoyable evening. 


The New Spiral Gasholder of the Accrington and Dis- 
trict Gas Board was inaugurated by the veteran Chairman, 
Mr. John Barlow, J.P., on Oct. 25. It has a capacity of 
390,000 c.ft. The ceremony was attended by Councillors 
from Church, Clayton-le-Moors, Great Harwood, Rishton, 
and Accrington. At the luncheon which followed the cere- 
mony, Councillor R. I. Constantine, Deputy-Mayor of Ac- 
crington, said that the progress of the Board was mostly 
due to Mr. A. J. Harrison, the Engineer and Manager. 
They had installed 20,000 cooking and heating appliances 
at a cost of £125,000 and were still installing at the rate 
of 60 per week. Although they had spent £50,000 on im- 
provements, for 15 years they had not raised one penny 
capital except for new mains. 

Some Interesting Documents were recently discovered 
at Monmouth relating to the lighting of the Churches of 
St. Mary’s and St. Thomas Overmonnow by the Monmouth 
Gas Company almost a century ago. Mr. Alfred Fowler, 
who was then Manager, made a sporting offer to the Vicar 
and churchwardens to light the churches by gas for the 
same cost as candles. So impressed were they by this offer 
that a committee was appointed to negotiate with Com- 
pany. At a parish meeting held on Sept. 25, 1835, the 
proposal to install 32 lights in St. Mary’s and 12 in St. 
Thomas Overmonnow was unanimously approved and the 
authority was given for the work to proceed provided that 
the cost did not exceed £30 a year. The installation proved 
so successful that subsequently additional lamps were 
fitted outside St. Mary’s. 

The Glenboig Union Fire-Clay Company, Ltd., show 
a trading profit for the year, before providing for de- 
preciation, amounting to £394. After providing for 
Imperial Taxation and bad debts and adding the balance 
of £241 brought forward from last year, there remains at 
credit of profit and loss account the sum of £506. The 
Directors propose to accept, in respect of their services for 
the year, the modified sum of £400, which, being deducted, 
leaves a balance of £106 at credit of profit and loss ac- 
count, which it is proposed to carry forward. In regard 
to depreciation, the Directors have transferred a sum 090i 
£1,500 from the reserve fund to meet this item. The ordi- 
nary capital expenditure during the year amounted to 
£3,277. The sum of £6,073 has been expended by the 
Company on repairs and renewals for the year, and has 
been paid out of revenue. The Directors are pleased to 
report a betterment in the affairs of the. Company, the 
trading loss of £2,073 incurred in the preceding year having 
been converted into a trading profit of £394. 















sf 
d 


S 


w/e 








GAS JOURNAL 
October 31, 1934 

















New showrooms for the Altrincham Gas Company were 
opened on Oct. 24 by Sir Edward Grigg, K.C.M.G., 
EL.V.0., DBD., MX., ELF. 

Prior to 1919 the Company had no showrooms worthy of 
the name, a few cookers in a disused office representing 
this side of the business. In that year, however, showrooms 
were erected, which served until the present time. With 
the large increase in the population of recent years, and the 
more extended use of gas, it was found that these premises 
were not large enough to display adequately the many 
labour-saving devices which the Company now offers to its 
consumers. Steps were therefore taken, in 1933, to build 
larger and more convenient showrooms, and at the same 
time to increase the office accommodation, which had been 
outgrown. For some time the Company had owned the 
site adjoining the offices, and it was decided to utilize this, 
on the lease lapsing last year. 

The design of the new building was entrusted to Mr. J. 
Cocker, A.R.I.B.A., and Mr. T. H. Hill, A.R.1.B.A., and 
on their suggestion the Directors decided to demolish the 
existing building on the site and erect a completely new 
showroom. 

This building, designed on plain lines and in keeping 
with the existing offices, consists of a steel framed struc- 
ture, carried up from the basement level of the old build- 
ing. The external walls are of mellow-toned brickwork, 
the lower portion being faced with terrazzo slabs as sur- 
rounds to the windows. The floors, each of which has an 
area of 1,600 sq. ft., are of fireproof construction, that of 


the demonstration room upstairs carrying flues for venti- 
A notable feature of the build- 


lating the showroom below. 
ing is the large expanse of glass in the showroom windows. 
The panelled oak screens at the back of the windows are 
arranged as gas-fire settings and are removable should it 
be desired to increase the window space for displays. The 
entrance consists of two double doors, with a canopy, the 
whole being in bronze. 

The whole of the interior is panelled in oak, and a broad 
oak staircase connects the two floors. 

The building is lighted by means of ventilating lamps 
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New Showrooms 
at Altrincham 


OFFICIAL OPENING BY 
SIR EDWARD GRIGG, M.P. 


which maintain a constant change of air, each lamp being 
connected to a ventilating flue. All the lamps are con- 
trolled by means of conveniently placed switches. The 
outside lighting is arranged for operation by means of a 
clock, so that the lamps are lighted and extinguished auto- 
matically. They are kept alight until late in the evening 
for advertising purposes. 

At one end of the showroom is the counter for the pay- 
ment of accounts, and behind this the rental office. Offices 
yet an included here for the Showroom Manager and his 
sta 

The large room above is to be utilized as a demonstration 
room, where lectures on cooking, laundry, and other sub- 
jects can be given in comfortable surroundings. It will 


seat 250 persons. It is also used for the display of a selec- 
tion of hot water apparatus in actual use, which it is hoped 
will be a very useful feature. 

Adjoining the demonstration room is the new Board 
Room, Secretary’s Office, and other offices. 

The heating of the building is by hot water radiators, the 
boilers for which may be heated by gas or coke. 





Amalgamation and Grouping. 


The Leadenhall Investment and Finance Company. 


The Leadenhall Investment and Finance Company, Lon- 
don, are offering to purchase the shares of over a dozen gas 
companies in Fife. 

Last week a meeting was held in Cupar of Directors, 
secretaries, and managers of the companies which have 
been approached. Representatives —_ present from the 
following towns: Lochgelly, Kelty, Cardenden, Pitten- 
weem, Anstruther, Kinross, Elie, Crail, Cupar, St. 
Andrews, and Markinch. Hon. Sheriff Stark, Chairman 
of the Cupar Undertaking, was in the chair and the 
majority were definitely against selling. 

It was remitted to Treasurer Bruce, St. Andrews, to 
draw up a scheme of mutual assistance in cases of difficulty. 


South-Western Gas Corporation, Ltd. 


Close Brothers, Ltd., announced on Oct. 27, that the 
iffers made by the South-Western Gas Corporation, Ltd., 
to the preference and ordinary shareholders of the 





Dorchester Gas and Coke Company, Ltd., and the ordinary 
shareholders of the Wotton-under-Edge and District Gas 
Company, Ltd., respectively, have been accepted by 
holders of over 91° % of the preference shares and of over 
95% of the ey, shares of the Dorchester Gas and Coke 
Company, Ltd., and by holders of over 973% of the ordi- 
nary shares of the Wotton-under-Edge and District Gas 
Company, Ltd. 


Australian Gas Congress. 


The Institution of fies Engineers has sent the following 
telegram to Mr. P. Holmes Hunt, Hon.M.Inst. Gas E.., 
Chairman of the PSEA Gas Congress, which opened in 
Melbourne yesterday and will terminate to-morrow, in con- 
junction with the Victorian Centenary Celebrations at- 
tended by H.R.H. the Duke of Gloucester : 


“‘ Council greatly appreciates but regrets its inability 
to accept cordial invitation to Australian Gas Congress 
for success of which and continued prosperity of 
Australian colleagues the Institution of Gas Engineers 
sends its sincere good wishes.—ALEXANDER.”’ 








Special Burners for Irons. 
An Adjunct to the Gas Cooker. 


An employee of the Antwerpsche Gasmaalschappij re- 


cently put forward a novel suggestion for the equipping 


of gas cookers with a special burner for hollow irons, 
details of which the General Manager of that Company 
(Mr. E. F. Dadson) has been kind enough to furnish. 
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A special 5-hole burner for the irons is inserted at the 
back of the right-hand boiling ring and is placed at right- 
angles to the back of the hotplate so that the handle of the 
iron points to the right. The accompanying drawing makes 
the arrangement clear. 

Mr. Dadson tells us that, in response to his request, the 
Belgian Gas Association passed on the suggestion to local 
manufacturers, who are already supplying models to the 
public, with whom the idea appears to be proving popular. 


A New Gas Water 
Circulator. 


The water circulator here illus- 
trated is a development of the 
Leicester Gas Department and was 
evolved with the definite aim of com- 
petition with the electric immersion 
heater. It is highly efficient, and 
will deliver hot water at every hot 
tap in the house. The heater is simple, 
economical, and easily maintained, 
and builders are fixing these on 
housing estates in preference to the 
usual back boiler. 


concerned with laboratory experiments and 


Those - 
general research work have frequently occasion to enlist 


the services of stop watches for their assistance. Some 
new mechanisms recently introduced by Messrs. A. Arnold 
& Co., of 122, St. John Street, Clerkenwell Road, E.C. 1, 
may therefore be of interest to the Industry. 

The Arnolds ‘‘ Universal ”’ racing recorder has a number 
of outstanding features. The 60-minute recording dial has a 
45-minute section indicated in red; in addition to the main 
press-down control to set the watch going there is also a 
side eliminator with which the watch can be stopped at 
any time and restarted from that point without bringing 
the hand back to zero. The movement is a high-grade 
mechanism fitted into a highly finished chromium-plated 
case with an unbreakable glass. 

Another new model is the ‘‘ Chronograph ’’ independent 
fly-back stop-watch, which has several new and improved 
features. It provides the ordinary timepiece with an in- 


dependent second hand and 80-minute recording dial. It 
is calibrated in 4th seconds, and this watch can be used as 
a pocket watch or as a stop-watch, the mechanism being 
very reliable and carried in a flat dress-type engraved 
chromium case. 

A watch of value to those who wish to leave a particular 
experiment for a certain time and get on with other work 
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ws Although this alarn, 


is the firm’s “* Programme ”’ watch. 













watch is not appreciably larger than an ordinary modern fe ™ 
watch, it gives a sufficiently loud and clear call, and the & ¥® 
alarm is easily set by rotating the bezel. Power for the J 2” 
time-keeping mechanism and for the alarm bell is supplied & of 
by the same spring, and so the operation of winding js B 
carried out by a single stem winder, which is a convenience, & . 
gi 

Floodlighting at Okehampton. | 
Floodlighting by gas at Simmons’ Park, Okehampton. F pr 
formed an unusual attraction at the Annual Hospita| — lL 
Carnival this year. Several thousand people visited the F ™ 





Park and the lighting, seen for the first time in this dis. 
trict, was the subject of much favourable comment. The 
photograph gives a good idea of the general effect, with 
the top of Dartmoor dimly in the background. 
















































The lighting was carried out by means of nineteen 
Parkinson 10-light horizontal and upward beam strip 
lanterns supplied through 1}-in. pipe and short lengths of 
}-in. hose. The arrangements were in the hands of the 
newly-appointed Manager, Mr. J. C. Cotterill, and the staff 
of the Okehampton Gas Company, Ltd., with the kind as- 
sistance of Mr. E. E. Jones, of W. Parkinson & Co. 








Centenary Celebrations at Bury St. Edmunds. 


A review of the progress of the Gas Company in Bury 
St. Edmunds during the last 100 years was given at the 
centenary celebrations of the Company on Oct. 16, when a 
large company was entertained to luncheon in the town’s 
historic Guildhall by the Directors. 

It was in 1834 that gas came to the borough. In 
January of that year, Messrs. John Malam (of Hull) and T. 
S. Peckston entered into a contract with the Borough Pav- 
ing Commissioners to erect a gas-works and to supply gas 
for public and private use. The following January a syn- 
dicate called the Bury St. Edmunds Gas Light Company 
bought the concern for £6,000 in cash and a like amount in 
fully-paid shares in the new company. In 1849 Mr. Robert 
Bevan (of Oakes, Bevan, & Co.’s Bank), who now had a 
controlling interest in the Company, disposed of the entire 
Undertaking to a new organization incorporated by the 
Bury St. Edmunds Gas Act, 1849. The purchase price was 
£8,500, and the name of the new owners was the Bury St. 
Edmunds Gas Company. 

In 1857 a telescopic gasholder was erected at a cost of 
£950, a holder tank costing £619. Further extensions to 
the works were put in hand in 1860, while in 1876 a new 
gasholder and purifier were erected. A new retort house 
was built the following year. In 1878 the capital of the 
Company was increased, the new capital being sold to the 
public at a premium of not less than £2 17s. 6d. per £100 
of stock. In 1920 two purifiers were erected at a cost of 
£3,005, and it was decided to install a plant for the manu- 
facture of sulphate of ammonia. Plant for tar prepara- 
tion was also installed about the same time. In 1926 it 
was resolved to adhere to the horizontal system of retorts, 
but with the addition of charging machinery. The modern- 
ization of the works, which is still proceeding, included a 
new retort house and carbonizing plant, coke, breaking 
and storage plant, a gas engine for power generation, the 
replacement of the old tar preparation plant by an up- 
to-date system, and the erection of a new gasholder with a 
storage capacity of 150,000 c.ft. Finally, a site was pur 
chased for the showrooms. 

The progress is further emphasized by the fact that the 
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§ output of gas and the number of consumers have increased 


of consumers is now 3,595. 


year by year until the last available statistics show a total 
annual output of no less than 96,780,000 c.ft. The number 
In the last twenty years the 
output of gas has increased by 58%, and the number of 
consumers has more than doubled. The distribution of 
eas over the area of supply is through 22 miles of mains. 


A Great Future. 


The Chairman of the Directors (Ald. J. Ridley Hooper) 
presided at the luncheon, and the Mayor (Ald. E. L. D. 
Lake), Chairman of the Borough Electricity Supply Com- 


| mittee, replying to the toast of ‘‘ Our Guests,”’ said he 


) posed by Captain F. F. A. Heilgers, M.P., 


was convinced there was as great a future for gas as there 
was for electricity. 

Responding to the toast of ‘‘ The Gas Industry,’ pro- 
Sir Francis 


' Goodenough, Chairman of the British Commercial Gas 











§ Association, said that the number of gas appliances sold in 


the last twelve months was a record. They were now en- 


) deavouring to sell their goods, and not waiting for the. 
| public to come and take them. 


Mr. W. Ross Taylor, M.P., representing the National Gas 





325 


Council, who also responded, said that the present Parlia- 
ment was more “ gas-minded’”’ than any of its prede- 
cessors. Unfortunately the legislation under which the 
Gas Industry laboured had not moved pari passu with the 
developments which had taken place in the Industry itself, 
and they hoped very much that the Government of the 
day would realize it was important that gas should be free 
from the shackles which at present were hindering its pro- 
gress. He was well convinced that gas was on the thres- 
hold of great development. 

Sir Richard Winfrey proposed ‘‘ The Bury St. Edmunds 
Gas Company,”’ remarking that the progress of the Com- 
pany had kept pace with the general increase throughout 
the country. He thought that more companies might fol- 
low the example of gas companies in adopting the prin- 
ciple of co-partnership, which certainly led to more peace 
in industry. 

Mr. Charles Best, one of the Directors, who replied, read 
a message from Mr. Alex. Mitchell, their Vice-Chairman, 
who has devoted 53 years of his life to the service of the 
Company. Improvements at the works and in the mains 
had been made, said Mr. Best, so that for all time they 
would be equal to the growth of Bury St. Edmunds. 


Gas Exhibition 
at Stirling 





Attracted by the pleasing effect of the gas floodlighted Aibert Hall, Stirling, large numbers visited the exhibition 


held there recently by the Stirling Gas Light Company. 


The Chairman of the Company declared the exhibition 


open, and among the firms exhibiting, in addition to the Gas Company’s own display, were the Parkinson Stove Com- 
pany, Ltd., John Wright & Co., Ltd., R. & A. Main, Ltd., the Horstmann Gear Company, the Economic Washing 


Machine Company, together with a stand devoted to Vitreosil products. 


An impressive general view of the exhibi- 


tion hall is given in the right-hand photograph above, while the other photograph above is of the recently completed 


vertical retort house at the Stirling Gas-Works, also floodlighted by gas in connection with the exhibition. 
floodlighting units were supplied by Messrs. William Sugg & Co., Ltd. 


The 


Below is the Company’s hot water display 


at the Exhibition. 
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Developments at Lincoln 


Inauguration of New Distribution Centre 














ORIGINAL COAL STORE NOW MAIN STORES, 











GENERAL VIEW OF NEW 


Lincoln Corporation Gas Department’s new distribution 
centre at Newland was officially declared open by the 
Mayor of Lincoln (Councillor G. Deer) on Oct. 23. The 
ceremony marked another step in the development of the 
Department which has made rapid strides in the last few 
years. 

The distribution centre was formerly the Newland Gas- 
Works, which were rendered redundant by the erection of 
the modern plant at Bracebridge. The old buildings have 








DISTRIBUTION CENTRE, 


been splendidly adapted to serve their new purpose, and 
the Department has thus acquired really valuable premises 
at a very low cost. 

The widening of the street in front of the centre has given 
a fine approach to the site. The original retort house has 
been turned into motor garages and a yard, and the old 
coal store has become the main stores. The store for gas 
fires and appliances is accommodated in the original black- 
smith’s shop, the stores office is housed in what was the 




















GAS JOURNAL 
October 31, 1934 


old boiler house, and the original purifying house is now 
the cooker renovation department. 

In the presence of a large company, consisting for the 
vreater part of men connected with the Gas Industry, 
which had assembled at the entrances, the Chairman of 
the Gas Committee, Councillor A. L. Bower, asked the 
Mayor to open the gates. 

This ceremony having been performed, the civic party, 
accompanied by other distinguished visitors and members 
of the general public, gathered in front of a platform 
erected in the yard. 

Councillor Bower said that the Gas Committee had put 
the production side on modern lines, the distribution centre 
in & position to cope with increasing business, and had 
then turned their attention to the selling of appliances. 


Increased Sales. 


The showroom sales in 19380 amounted to £7,000, and, for 
the first six months of this year, have already reached 
£22,000. Since Easter over 2,500 cookers have been sold. 
The increase in gas made in the last four years was over 
53,000,000 c.ft., and the amount of bye-products increased 
proportionately. 

In connection with the alteration to the premises the 
Department had made a present of the land to the high- 
ways department which had enabled them to make a splen- 
did road improvement. 

“Any of you passing this corner after dark,’’ said 
Councillor Bower, ‘‘ will notice that the centre street lamp 
gives a better light than usual. This is because it is the 
first lamp in Lincoln to be lit by high-pressure gas. We 
are hoping that it will be possible to put more high-pressure 
gas lamps on the streets in Lincoln. You will also notice 
that the first street island bollards are also illuminated by 
gas. 

Councillor Bower concluded with a tribute to the En- 
gineer and Manager (Mr. George Wright), who had been 
the moving spirit behind their schemes, and to whom the 
advance made by the Department was chiefly due.’ 
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The Lighting of Liverpool. 


The following is an extract from the report of the City 
of Liverpool Lighting Engineer’s Department on the work 
of the Department for the year ended March 31, 1934. 

The length of streets, courts, and passages lighted at 
the end of the year amounted to 903 miles, which is an 
increase of 10% miles over the previous year’s figures. The 
mileage is made up as follows: 


Gas. ‘ 6494 
Riese . 5 le + 2538 


The price of gas for street lighting remains as hitherto— 
viz., 74d. per therm less 20%, or 2s. 412d. net per 1,000 
c.ft. when the consumption is 850,000 therms or 178,925,000 
c.ft. and upwards per annum. 

During the past year the consumption amounted to 
931,862 therms (196,181,438 c.ft.), as against 950,054 
therms (200,011,590 c.ft.) the previous year, while the total 
charge for gas consumed for street lighting purposes 
amounted to £22,985 18s. 4d., as against £23,434 13s. 5d. 
the previous year. The total number of gas mantles used 
during the year was 91,396, equalling an average of 3°55 
per burner per annum, as against 3°26 for the previous 
year. 

The use of reinforced concrete lamp columns and lighting 
poles in lieu of cast iron columns and steel lighting poles 
having been generally adopted, there have, during the year. 
been 374 of the former erected, making a total of 990, and 
15 of the latter, making a total of 206. 

The installation and subsequent maintenance, now chiefly 
the latter, of gas burners, fires, cookers, and other gas- 
heated apparatus in the various public buildings, schools, 
&e., have continued, in addition to which 1,028 private 
street and staircase lamps, 4 island bollards, 436 danger 
posts on tramway tracks, 523 tramway stop signs, 72 traffic 
diversion signs, and 10 junctions fitted with automatic 
traffic signals are also maintained, and the revenue re- 
ceived from this work amounted to £7,350 15s., as against 
£8,363 Os. 6d. the previous year. 


Smith Meters, Ltd., Staff Dinner and Dance 





On Oct. 26 the staff of Smith Meters, Ltd., held a dinner 
and dance at the Park Lane Hotel. It was their usual 
annual function, but being the Centenary year of the Com- 
pany it was decided to entertain the Directors and their 
friends. 

About 140 sat down to dinner under the Chairmanship 
of Mr. S. E. Cash (Chairman of United Gas Industries, Ltd., 
and Director of Smith Meters, Ltd.), and the gathering 
was an exceptionally happy one, marked by excellent 
speeches and presentations from the staff to the brothers 
who have built up such a successful meter business. 

The presentations were almost identical, in each case 
taking the form of Old English Silver Fruit Centre-Pieces, 
and beautifully bound Auto Albums, containing Illuminated 
Addresses and Photographs of the Staff members of the 
various branches of the Company. 


In acknowledging the gifts, Mr. E. W. Smith (Chairman, 


. 
r 


Smith Meters) spoke of the excellent feeling shown by such 
handsome presents. The liberal manner in which they had 
been entertained that evening proved beyond doubt that 
Smith Meters moved forward as a whole concrete body. He 
also wished to place on record the fact that on such a 
happy occasion—it being their Centenary Year—their 
thoughts and gratitude should go back to their forebears, 
W. Smith and G. Smith, pioneers in the, then, new world 
of meter engineering, who laid such sure foundations of 
reliable products upon which to build, making their present 
position possible. ; 

Mr. Lewis Smith (Secretary and Director), in acknow- 
ledging the gifts, said that a happy and contented staff, 
and good and efficient workmen, ensured the production of 
excellent meters. Again referring to the generosity of his 
Staff in organizing the gathering, Mr. Smith remarked that 
if only such feeling could be introduced into all branches 
of industry, it would be the better for the whole country. 








By George Evetts, M.Inst.C.E., 
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Provision for Maintenance, Repair, 
and Obsolescence. 


Powers in Respect of Legislation. 


As already mentioned, the statutory position with regard 
to these matters will be considered in conjunction with the 
usual Company procedure and the permissible allowances 
from the Income Tax Authorities. It is clear that special 
legislation is not necessary for the allocation of revenues 
to the normal maintenance of the undertaking. One would 
not expect references to this in the special Act of Parlia- 
ment any more than one would expect to find power to 
purchase the necessary stationery and pav the necessary 
wages for the manufacture and distribution of gas. In 
addition to such expense, however, Parliament has con- 
sidered it necessary to legislate not only for enabling pur- 
poses, but also for the purpose of limitation. The relevant 
powers and limitations come under three headings. 


1. The Renewals Fund. 


The use of this is clear. It is a measure for the equali- 
zation of expenditure on the upkeep of the works and plant. 
It is to be applied to maintenance and renewal, and is 
not to be used in ‘‘ the replacement or removal of plant 
or works.”’ It is somewhat difficult to analyze the differ- 
ence between the terms “ renewal ”’ and ‘“‘ replacement,’’ 
hut it is usually understood that replacement involves put- 
ting the same piece of plant on a different site—i. e., re- 
placement is merely another word for “‘ removal.” Refer- 
rence is often made to distribution ‘“‘ plant,’’ but the use 
of the reserve fund is not usually accepted as being ex- 
tended to mains. According to the 1934 Act, references to 
Capital in Clauses relating to Renewals Fund are applied 
to share capital plus premiums, plus borrowing on mort- 
gage or by the issue of debenture stock. Debenture stock 
which has been once issued and paid off is of course not 
included. The usual allocation to the Renewals Fund is 
$% per annum with a total of 5%, but under the 1934 
Act application can be made to the Board of Trade by 
undertakings not selling more than 5 million therms, to 
have this figure increased to 73%. In the absence of a 
fund already built up, this amount is not extravagant 
either in the annual amount or in the total, but it must 
not be overlooked that it is in addition to the actual ex- 
penditure allocated to the revenue account of the year. 
In addition, there seems to be no statutory ruling against 
the placing of sums to suspense, i.e., to carry what is in 
effect a temporary Renewals Fund. If, for instance, an 
undertaking has an expenditure of £10,000 contracted for 
in any one year (say 1935) for which contracts are made, 
it would not be unreasonable or contrary to the Statute to 
earmark, say, £2,000 in the 1934 accounts to a contingency, 
in the ev ent of there being insufficient sums in the Renewals 
Fund to meet the expenditure. Then, in 1935, if the Com- 
pany could afford £4,000 from the revenue account towards 
the expenditure, this makes £6,000, leaving £4,000 balance 
which could be put in suspense and paid for during 1936, 
and possibly 1937 as well. There seems to be no statutory 
or moral reason why such definite expenditure should not 
be dealt with outside a fund and the fund regarded as 
being built up for unforeseen or future renewals. 


2. Special Purposes Fund. 


This is usually authorized at 1% of the paid up capital 
with a maximum accumulation of 10%, and under the 1929 
Act the 


Capital is described as being share capital plus 


Modern Legislation for tne Gas Industry 
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HE Author continues his review summarizing the position 
of legislation up to the present time as it affects the 
Gas Industry to-day. 
series appeared last week. 


Mr. Evetts’ first article in this 


premiums, plus loans (on mortgage or by means of de- 
benture stock), exactly as in the case of the Renewals 
Fund above referred to. In certain circumstances the 
Special Purposes Fund can be used to cover the wastage 
of plant, particularly in case of accident or unforeseen 
circumstances, or when the replacement or removal of plant 
or works is involved. The wording of the Special Purposes 
Fund Clause, however, makes it clear that it is not to be 
used for the maintenance and renewal of plant and works. 
This last mentioned is purely the function of the ordinary 
expenditure or the Renewal Fund proper. 


3. Obsolescence. 


If any special circumstances arise, Parliament or the 
Board of Trade are always ready to grant facilities for 
the amortization of plant or buildings through the revenue 
account. For example, in the case of amalgamations, it 
may be the intention to supply yal a central works and 
shut down subsidiaries. Alternatively, arrangements may 
be made for the purchase of gas in bulk from coke ovens or 
elsewhere, thus involving the shutting down of works. A 
further example is where new works are built and old 
works shut down without either amalgamation or purchase 
in bulk In extreme cases, it can be proved that the 
original capitalization of an Undertaking has been exces- 
sive. -In all these cases, Parliament or the Board of Trade 
have enabled capital to be reduced by amortization out of 
revenue, and in more than one case power has been given 
actually to redeem the capital. This last mentioned course, 
however, seems to be unnecessary, because a double pro- 
cess is involved of : 


(a) Redeeming capital. 
(b) Re-issuing capital for future development. 


It is preferable, therefore, to amortize the capital ex- 
penditure out of revenue without actually redeeming the 
capital, and use the funds so freed fur future development. 


Arrangement with Income Tax Authorities. 


So much for the powers in respect of gas legislation. In 
addition to these powers, the arrangements with the Income 
Tax Authorities enable Gas Undertakings to depreciate 
such items as gasholders, motor vehicles, meters, stoves, 
and other appliances, and charge to revenue new service 
pipes, internal carcassing, and prepayment lighting fittings 
in the year in which such expense is entailed. In fact, the 
agreement with the Income Tax Authorities goes farther 
than this. It enables an Undertaking which may charge 
services, &c., to capital to write these back to revenue 
for the purposes of assessment for income tax. There are 
no special clauses in gas legislation dealing with such 
allowances, but Parliament or the Board of Trade has 
never raised any objection to the principle that it is fair 
to charge to revenue the depreciation permitted by the 
Income Tax Authorities. The question as to whether new 
services, carcassing, &c., should be a revenue charge has 
not, to the writer’s knowledge, been prominently before 
the Authorities at the time when powers have been sought, 
but this must naturally be a question of the financial 
position of the Undertaking in question, the price of gas, 
and many other conditions. It is to be noted, however, 
that whereas gas legislation prevents the allocation to funds 
other than those specified above, there is no embargo on 
the allocation to revenue of the items specified in the 
agreement with the Income Tax Authorities. Deprecia- 
tion other than on items mentioned is not permitted by 
the Income Tax Authorities, nor is it favoured by the 
Board of Trade. In view of the adequacy of the provisions 
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enumerated, there is no hardship in this, but the writer 
is of the opinion that it would be desirable to amalgamate 
some provision for mains on the lines of the Renewal Fund 
for the works and plant. The mains are largely unseen. 
The value is very large and considerable expenditure on 
renewals might arise in one year. It would appear desir- 
able to equalize this expenditure by doubling the per- 
missible amount of the Renewal Fund both in annual allo- 
cation and in total. Over a period of years this would 
not increase the cost of gas to the consumer, but it would 
tend to equalize annual expenditure. 

The Income Tax Authorities are now reasonable in regard 
to obsolescence. If a new building or a new piece of plant 
takes the place of an old one, then 100% of the new cost 
is allowed as a charge to revenue, but if the replaced 
article has a larger capacity, then a proportion is allowed 
for revenue. Further, the replaced item of plant need not 
be of the same nature as the old. Thus, if a carbonizing 
plant is shut down and a trunk main laid in its place, then 
obsolescence is allowed on the old plant provided the In- 
come Tax Authorities can be satisfied that the old plant 
has not been previously written off the books or acquired 
at no expenditure. 

In respect of dealing with these obsolescence claims for 
substituted type of plant there are two weaknesses: 


1. Buildings are not allowed unless they are mere shells 
for the plant and are destroyed with the plant. Pre- 
sumably this is on the principle that the heredita- 
ment is not destroyed but only the process machi- 
nery, and that the building is available for further 
use. 


There is a tendency by many inspectors in the case of 
amalgamation or purchase of outside undertakings 
to reduce the value of the works put out of opera- 
tion, and so reduce the claim for obsolescence. It is 
argued that the absorbing Undertaking pays a large 
amount for the goodwill and the distribution plant, 
and that in fact very little of the purchase price is 
attributable to the works. This argument should be 
strenuously contested. It is an important point of 
principle, and it can be argued that the only element 
of goodwill is the excess amount paid over and above 
the real value of the structural assets. That is to 
say, if the earning capacity justifies a higher price 
than a reasonable valuation of the assets, then this 
ean fairly be attributed to goodwill. On the other 
hand, the purchasing undertaking has to buy the 
works, whether it intends to use those works or not, 
and if the inspector’s arguments are sound, it wou!d 
lead to the conclusion that the works really are value- 
less if the purchasing undertaking intends to shut 
them down. 


There is one further allowance under the Income Tax 
Acts which can be claimed in connection with the works, 
and that is in regard to Section 18 of the Finance Act, 
1919—the well known one-sixth annual value allowance. 
This is an allowance over and above the actual expenditure 
entailed on the repair and maintenance of the works, but 
does not include gasholders, seeing that depreciation is 
already allowed on these under a separate agreement. It 
is therefore necessary to prepare a structural valuation of 
the hereditament. The annual value is then estimated to 
be 5% of this capital valuation, and the allowance is one- 
sixth of this. This allowance was primarily intended to 
cover mills and factories which were subject to vibration 
by the operation of process machinery in mills, &c., and 
its provisions were later extended to gas-works. Apart 
from gasholders, one would eliminate from this structural 
valuation any of the tenant’s chattels, and also offices, 
&e., leaving the valuation to cover the remaining part of 
the landlord’s property. 

With regard to items which are allowed, naturally the 
practice varies, but in general one can include retort 
houses, charging machinery, coal and coke plant, stores, 
&c., which are attached to the retort house under one 
continuous roof; purifiers and structures included in the 
purifier shed, oxide shed, oxide handling machinery, &c., 
together with exhausters, boilers, mechanical washing and 
scrubbing plant, generating plant, and the corresponding 
buildings. 

This completes the subject matter under this heading, 
and it will be seen that, in conjunction with the regular 
maintenance of the Undertaking, the allowances permitted 
by the Income Tax Authorities and the Gas Statutes are 
many and varied, and, with the single exception referred 
to, cover the whole field adequately. 

In order to summarize this section, it would be useful to 
outline the typical case of an undertaking selling 500 
million ¢.ft. per annum—say, 2} million therms. 
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Typical Case. 


Sale of gas— 
500 million c.ft. per annum et : = 2,500,000 therms 
Total capitalexpenditure . . . . ; = £300,000 





Working capital—say . 20,000 
Total capital and loans raised £320,000 
Consumers, 17,000. Additions in one year. . = 850 
Dissection of capital — 
Works subject to allowance under Section 18 
of Finance Act, 1919 £70,000 
Works not subject to allowance under Sec- 
tion 18 of Finance Act, 1919 bene 
gasholders) . . 42,000 
Gasholders (written dow n value) 25,000 
——_ £137,000 
Mains and services 95,000 
Meters (written down value ) 22,000 
Stoves and appliances (written down value ). 27,000 
Prepayment piping and — g,000 
Sundries . a 10,000 
£300,000 


Total Allocation to Repairs and Maintenance. 


: d. per 
£, f Therm 
Sold. 
R. & M. works—Actual expenditure 11,600 
eo a5 Renewal fund, 4°/, on 
£320,000 . .. . 1,600 
4th annual value of 
£3,500. + - « - 583 
G.H. depreciation, 34% 825 
- 14,608 oe 1‘4I 
R. & M. mains and services general. . 3,500 
Renewals—Mains .... . ‘ 1,000 
a. Services ie raat a bi 1,000 
5,500 oe 0°53 
New services—850 at £2 I5S. . x Fa 2,338 ee 0°22 
R. & M. eetane-—-Cainany and P. P, _ 1,750 
Depreciation— 11° ‘ 2,420 
4,170 ee 0°40 
R. & M. stoves—Ordinary and P. P.. . 3,750 
Depreciation— es las « 2,970 
— 6,720 oe 0°65 
R. & M. prepayment installations . . 2,000 
New p.p. fittings and eens —440 at 
£258. . .» «+ . ws 990 
— 2,990 oe 0°29 
£36,326 ee 3°49 


The figures show the amount allowed by the Income Tax 
Authorities and either allowed or not disallowed by 
Statute. One qualification is needed, however; the re- 
newal fund item will be written back to profits for each 
year it is charged in the revenue account, but allowed when 
it is taken from the fund—i.e. o> at 88 allowed as and when 
the fund is made use of. 

It is noted that the renewal fund allocation amounts to 
£1,600 per annum. If a sinking fund basis were adopted 
as an alternative, and taking a 33% table with a 30-year 
life for the plant coming under the scope of the Finance 
Act, 1919, and 50 years for the balance, we should get: 


£70,000 X 1°94° > gt te £1,358 
£42,000 X 0°76 ,, ite ws 321 
£1,679 


On a systematic renewal basis—1i.e., meeting the renewals 
as they arise as far as possible, and taking 37} years as the 
average life, we get a sum of £2,980 a year, but it must not 
be overlooked that the renewals of many small parts are 
already included in the sum of £11,500 per annum. 

Summing up, the position is satisfactory, because very 
few undertakings can afford more than the permissibie 
amounts outlined in the previous table. 


Powers of Charge, Tariffs, and Effect 
on Dividends. 


Up till recently freedom in making tariffs was very 
limited, not so much in theory as in practice. Special 
tariffs had to be framed with strict regard to the effect of 
dividend limitations, but municipal undertakings had more 
freedom seeing that they are maximum priced under- 
takings mostly with a considerable margin. 

It was not until the passing of the Gas-Works cane 
Act in 1871 that the consumer had a right to demand : 
supply. By Section 11 of that Act, any prospective con- 
sumer can demand a supply of gas provided he is within 
25 yards of a main, and this supply can be made the suh- 
ject of a contract in so far as the undertakers can demand 
revenue equal to 20%, on the cost of the main laid for the 
particular consumer, for a period of two years. Further, 
the undertakers can demand security for the payment of 
these dues before the main is laid, and there is a further 
proviso in the Section which enables undertakers to obtain 
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security from any consumer after the commencement of 
supply, and in the event of one security not proving satis- 
factory, another can be demanded in substitution. This 
contract, however, is of a different nature from the general 
power to make contracts which was conferred upon under- 
takers under Section 13 of the Act of 1847. In this Section 
the undertaker could make any contract with a prospec- 
tive consumer, and it is presumed that such contract could 
include price, load factor, periods of taking supply, maxi- 
mum and minimum requirements, or any other condition 
which might be atau agreed. The contract could be 
made for the supply of gas plus service; the undertakers 
could, within the ambit of the contract, supply pipes, 
burners, meters, lamps, and the maintenance thereof. 

At a later stage Companies obtained general powers in 
Acts or Orders to supply other gas-consuming appliances 
and gas engines, and therefore the effect of this Clause 
became extended to such articles. In fact it was not un- 
common to find a Gas Company supplying and fixing a gas 
engine for a customer and supplying gas for a period of 
years at a certain price, including the maintenance of the 
engine. At a later stage the consumer obtained protection 
against inequitable treatment on the part of the Company 
by the introduction of the ‘‘ equality’ Clause. The 
majority of Undertakings obtaining fresh Acts or Orders 
which incorporated the 1847 Act had the proviso incor- 
porated stating that all such contracts should be alike in 
terms and amount to all consumers for supply in “ like 
circumstances and for the same purposes.”” This amend- 
ment is now automatically applied to all undertakings by 
Section 6, Subsection (1) (b) of the Gas Undertakings Act 
of 1934. The position is further clarified in this Section 
by adding the words ‘‘ or any premises ”’ after the words 
** private building.’’ These words had usually been added 
to private Acts or Orders in the same manner as the 
** equality ’’ proviso. 

A further important addition is in respect of gas sup- 
plied through prepayment meters. By Subsection (2) of 
Section 6 of the 1934 Act, the fact is stressed that gas as 
gas must be sold at the same price to ordinary and slot 
consumers alike, and that the surcharge is to be regarded 
strictly as services rendered other than the supply of gas. 

The Subsection emphasizes the effect of the ‘‘ equality * 
clause by stating that the supply of gas through a prepay- 
ment meter as compared with an ordinary meter shall not 
be deemed to be different circumstances simply on account 
of the differences between the meters. Subsection (3) pro- 
vides that Section 13 of the 1847 Act as amended shall 
apply to any enactment whether passed before or after the 
1934 Act, and any other amendments of the Section shall 
cease to have effect. There is a final proviso to the effect 
that the amendment shall not apply to contracts made 
before the commencement of the Act. In other words, 
existing contracts are not affected. 

The important part of this Section is the term “ like 
circumstances.”’ As far as the writer is aware, it has 
never been fully thrashed out what constitutes “ like cir- 
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cumstances,”’ or, what is equally important, “‘ different 
circumstances.’””’ The most vexed question in this re spect 
is whether use in different trades constitutes different cir 
cumstances. For example, an undertaking may give a 
discount to fish fryers or create a special tariff and give a 
different discount or frame a different tariff for gas 
engines. It may be argued that this is because the loads 
are of a different nature, but this appears to be a mere 
quibble, since the gas engine may be used in exactly the 
same hours and a exactly the same maximum loads as 
the fish fryer, and yet the prices may be different. Looked 
at from the economic point of view, it is possible to imagine 
a fish frying load and a gas engine load absolutely ide: onti- 
cal as a gas supplying proposition, and yet carrying 
different prices. It would be very difficult to justify on 
economic grounds varying tariffs based on the purposes of 
use. It is clear, however, that the purposes of use must 
enter into the political discussion on tariffs. An under. 
taking may be able to get fish frying business at “ x” 
pence per therm, whereas to get a gas engine load the 
price must be below “ x.’’ Even at the lower price the 
gas engine business may show a profit. Is the Under- 
taking to refuse such business owing to the existence of the 
** equality ”’ clause? 

To follow the matter up logically, however, if the answer 
is that the business should be accepted, then the anomaly 
is created that the similar load—viz. ., fish frying—carries 
a bigger margin of profit, and this is contrary to the spirit 
of the ‘‘ equality ’’ clause. Nobody would argue, how- 
ever, that it is against the law to make these different 
rates for different trades. ‘‘ In the like circumstances and 
for the same purpose ”’ indicates that in similar trades the 
prices must be same, other things being equal, and this 
might be held to imply that in a different trade, or for a 
different use, the price can vary, although circumstances 
for the two purposes may be alike. The words quoted are 
very wide, and it is not intended that the underlying 
principle is that every consumer should pay his economic 
price. If this were so, the ordinary consumer living next 
door to the gas- -works could claim gas at a lower price 
than a consumer five miles away, because he could produce 
a perfect economic argument that his “ circumstances ” 
are different. It would appear sufficient that every fish 
fryer taking the same quantity of gas with the same load 
factor should be treated the same, and the ‘“ equality ” 
clause could not be expected to go further than this. 

It is to be noted that although Subsection (2) dif- 
ferentiates between gas through slot and ordinary meters, 
no differentiation is laid down in respect of differential 
price areas. This would be a difficult point to legislate 
upon. The differential price is in theory the extra aver- 
age cost of supply. The actual extra cost of supplying a 
large industrial consumer in an outer area may be trifling, 
and therefore it would appear that the spirit and the letter 
of the “‘ equality ” clause is not being broken by supplying 
industrial consumers in an outer area at a price very little 
higher than a similar consumer in the principal area. 


[With this introductory consideration of the question of contracts, Mr. Evetts will discuss 
Tariffs in his next article.] 





Industrial Co-Partnership Association. 
Meeting at Watford Gas Showrooms. 


A former Minister of Labour, Sir Montague Barlow, Bt., 
K.B.E., was one of several who spoke in favour of co- 
partnership, at a conference convened by the Industrial 
Co-Partnership Association and held at the showrooms of 
the Watford and St. Albans Gas Company last week. 

Mr. R. T. Kent, a Director of Watford and St. Albans 
Company, was in the chair, and there were present repre- 
sentatives of firms from Watford, Rickmansworth, Apsley, 
King’s Langley, Chesham, Berkhamsted, Wandsworth, and 
Wokingham. 

Mr. Kent referred to the absence through illness of Mr. 
F. H. Jones (Chairman and Managing Director of the 
Company) who was to have taken the chair. Mr. Jones, 
he said, was a very great supporter of co-partnership. 

Mr. Kent referred to the success of the co-partnership 
scheme of the Watford and St. Albans Gas Company which 

was started 25 years ago. 

Sir Montague Barlow said the Gas Industry had a splen- 
did record in such schemes. They had given a real lead. 
But they had certain definite advantages which had en- 
abled them to do so. 

The real object of the schemes was partly material, but 
equally as much psychological. The object was to put the 
workers and those engaged in the undertaking in a more 


assured position materially, and to endeavour to secure a 
better attitude of mind, a less competitive attitude in the 
minds of the workers. 

He thought they must be careful about schemes of profit 
sharing and co-partnership and should not expect too much 
from them. They must not look upon such schemes as the 
universal panacea applicable to all businesses and capable 
of curing all industrial evils. There were many businesses 
for which he believed a system of profit sharing and co- 
partnership was not applicable. 

It was no use giving a bonus unless it was sufficient to 
be a real incentive, and in some businesses it was difficult 
to give a bonus because the amount the company would 
have to pay was so large that it would make all the differ- 
ence between a small profit and a considerable loss. 

No bonus or profit sharing scheme should be taken as ® 
substitute for proper wages, or an excuse for not paying 
sufficient wages. 

The object of giving an interest in the undertaking was 
to make those receiving the bonus take an interest in the 
undertaking, and look upon the undertaking to some ex- 
tent as their property, their own, something they would 
stay by all their lives; the object of the scheme was to 
induce the employees not to leave the business but to stay 
together in terms of industrial friendship. 

More than eighty persons attended the Conference, which 
was a considerable success. 
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The British Gas Industry 
Through an American’s Eyes 


HE author, after visiting many gas undertakings 
of all types throughout Great Britain, gives his 
impressions of how the Gas Industry stands. 
Some of his views may be unpalatable, but 


this outspoken article is certainly stimulating. 


The British Gas Industry has a traditional background 
of accomplishment, stability, and earning ability. Realiz- 
ing the presumptuousness of any other course, I would 
please have it understood that what follows are simply and 
solely the impressions of an American gas man as 1 have 
gathered them during a rather extensive trip through Eng- 
land and Scotland this autumn visiting many gas under- 
takings, large, small, and medium, municipally and pri- 
vately owned. Any comments I make to supplement these 
impressions are, of course, just my own point of view, and 
those of a visitor seeing things differently from what he is 
accustomed to at home. Such comments are the kind that 
I would ask of a British visitor to our Company, and they 
are offered for what they are worth. 

There are many approaches to a business so full of ramifi- 
cations as ours. Production? Distribution? Engineering? 
Accounting? Sales Promotion? A missionary sees a South 
Seas islander through totally different eyes than does the 
trader. At home in Indiana, I am concerned primarily 
with sales—load-building and gas appliance merchandizing. 
It is logical, therefore, that, while interested in all phases 
of the British Gas Industry, I looked hardest and longest 
at the sales end of it, and my deepest impressions have 
been culled from that end of it. In any business, the sales 
promotion manager who knows his stuff will tell you that 
the key to successful sales promotion is the application of 
new ideas to old fundamentals. My purpose in Great 
Britain, primarily, was searching for new ideas, new per- 
suasive factors to help us at home to sell more and more 
gas to more and more people. Now, as I sit here and sum 
up mv trip prior to sailing for home, I can frankly state 
that I feel I have been well repaid for my time and effort. 
I have found some good new ideas. Some current prac- 
tices here confirm our own soundness in following similar 
practices in America. Even as a “‘ Pass ”’ from your part- 
ner conveys valuable information at contract bridge, I have 
learned much from the “‘ Passes ’’ T have encountered. 


Chaos in British Sales Plans. 


While realizing that our Industry’s fundamentals on both 
sides of the Atlantic are identical, I am well aware that 
every public utility’s operating and sales problems are 
local and call for local treatment. The balance-sheet is the 
only final answer in deciding whether this or that is right 
or wrong. Even in my own group of companies, where, 
comparatively speaking, we are serving a compact number 
of communities, we find it advantageous to modify our 
operating and sales plans for local conditions, despite the 
fact that we have standard policies throughout the group. 
No, Sir! Sauce for the goose is not necessarily sauce for 
the gander in this intricate business of serving the public, 
and, accordingly, I was not particularly perturbed because 
of an almost chaotic lack of uniformity in British gas sales 
plans. What did amaze me, though, was the total lack 
of any sales plans at all in so many of the undertakings 
that I visited. 

It soon became apparent to me—and this is one of the 
outstanding impressions that remains with me—sales were 
suffering through engineering domination. Please get me 
right. Don’t put me down as just another salesman throw- 
ing his weight around. The engineer is entitled to a major 
position in this Industry, but primarily as an engineer and 
not as a sales executive, unless he is just as well qualified 
and experienced in the technique of salesmanship as he is 
in the technique of engineering. The mental processes of 
an engineer and a salesman are so different that it is very 
rarely that one meets both in one and the same man. 
vuess I could count on my fingers the number of men I 
have met in the gas business who were adequately qualified 
to generate and distribute the gas and then go out and 
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sell it. Creating new markets for the sale of gas and de- 
veloping further uses for it in present markets is a highly 
technical job. I friendlily comment that the british Gas 
Industry, generally speaking, has failed so far to appre- 
ciate this fact.’ Increasing competition for the fuel mar- 
ket, I predict, will speed the discovery. 


A Lop-Sided View. 


In one of your leading research and testing laboratories, 
I heard the merits of a British gas cooker extolled to the 
skies. It had about as much “ sex appeal ”’ as an iceberg. 
Standing alongside it was an American gas range, not so 
sturdily built admittedly, but in attractive coloured porce- 
lain enamel, not a bolt or nut showing, and designed to 
appeal to the inherent artistry of a house-proud woman. 
The one a battleship, the other a graceful yacht, if you 
please. By a strange coincidence it is the very make and 
model that I have in my own Indiana home. (I wish it 
had been a French or Russian gas range to leave me a 
neutral in this story.) However, the same engineer who was 
extolling the British gas range was condemning the Ameri- 
can to the nethermost corners of a gaseous Hades. Why? 
Because, according to their laboratory tests, the oven of 
the British gas cooker was 10% more efficient than that 
of the American. The fact that the American range was 
far more appealing to the eye, and it was far more con- 
venient to use, and that it was more than holding its own 
in a country where labour-saving devices are developed to 
the nth degree, cut no ice at all. That almighty addi- 
tional efficiency was the deciding factor. Let’s take a 
look at the practicability of such an attitude. As I gather 
it, the average gas cooking bill in this country is about 
15s. a quarter or 5s. a month. Assuming that half the 
total gas used is for the oven—and that is a generous 
assumption—the more saleable but less efficient cooker 
would cost threepence per month or less than a penny a 
week more to operate. A negligible sum and one that 
would mean nothing to the housewife. As a matter of 
fact, I brought .over with me several photographs and 
catalogues of American gas ranges, and, without exception, 
every English housewife to whom I have shown them has 
said *‘ I wish I had one like that.’’ Both my mother and 
wife have kept house in America and England and both 
unhesitatingly declare a preference for the American pro- 
duct. Why? And this is salesmanship and not engineer- 
ing. They are women with pride in the appearance of their 
home, of which the kitchen is the workshop. They are prac- 
tical housekeepers too, with an appreciation for something 
that makes their job as trouble free as possible. To them 
as women and gas customers, the design, eye-appéal, and 
convenience of the one far transcends the thermal efficiency 
of the other. 

Discussing British gas cookers with one of your leading 
sales executives, he, while conceding the lack of ‘‘ sex 
appeal,’’ advanced the idea that British gas cookers had 
to be as they are because kitchen space is so limited in 
British homes. This may fit the present situation, but 
surely it is not one with which the British Gas Industry 
is going to be satisfied. As with us, your cooking load is 
the ‘‘ Bread and butter ’’ of your business, and I believe 
you are not going to pass up anything toward protecting 
and developing this cooking load. Everywhere I have been 
I have been amazed at the number of new homes under 
construction, mostly being put up by speculative builders, 
whose degree of success is measured bv their success in 
anticipating the public’s wants. If the British Gas Indus 
try could sell British housekeepers the desirability of hav- 
ing better (women’s viewpoint please) cookers, it is dollars 
to doughnuts that Mr. Competitive Builder would soon be 
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giving them the necessary floor space. As it is, the best 
looking and most convenient range I have seen in England 
was electric. 

‘* Efficiency ’’ Fanatics. 

I found the same striving for efficiency at all cost in 
water heaters, too. As a result, I have to conclude that 
the British gas salesman is succeeding despite the efficiency 
fanatics who are shackling his efforts. The engineer, as 
an engineer, is covering far too much territory, I feel, in 
the British Gas Industry. In other words, in too many 
instances as I saw them, the sales end of the business is 
subservient to and dominated by the operating end. The 
technical superiority over here is self-evident. In the art 
of production, distribution, and application, you are miles 
ahead of us. In this you are well in line with traditional 
British excellence of production. 

Unfortunately it. seems to me, the British tradition of 
* Excellence sells itself ’’ is being perpetuated by too many 
British gas undertakings. It was Rousseau, I believe, who 
advanced the theory that if a man should build the best 
mousetrap in the world and retire with it to the middle 
of a deep forest, the world, nevertheless, would wear a 
path to his door. That may have been a sound theory in 
Rousseau’s day, but in our highly industrialized world, 
it’s a different story. Instead of the customer wearing a 
path to our door, we, to get our share of the customer’s 
shilling, must be prepared to wear a path to his door, and 
many pairs of shoes in the process. Progress is a degree 
of dissatisfaction, and dissatisfaction isinduced by a created 
obsolescence. Modern salesmanship is the technique of 
making this or that obsolete to create a market for one’s 
own product. It is a curious fact that most people rarely 
become dissatisfied with anything until somebody makes 
them so. That is why modern business, go survive, must 
have highly trained and well-directed sales organizations. 
The managements must be sympathetic to and cognizant 
of the difficulties facing the sales department, and ener- 
getic enough to lend its executive support past the horizon 
of present sales, if the undertaking wishes to progress. In 
the gas business, sticking an advertisement in the local 
newspaper and perfunctorily and haphazardly displaying a 
few models in a dimly-lit store window and adopting the 
attitude ‘‘ here it is if you want it ”’ will not sell speciality 
appliances like cookers, water heaters, or gas fires. Per- 
haps my greatest disappointment in Great Britain was the 
lack of real ‘ go-get-it’’ sales spirit, particularly in the 
municipally owned undertakings. We have the same sales 
apathy in our government owned utilities at home. Every- 
body’s business is nobody’s business. 

Most of my investigations were carried out as an unosten- 
tatious would-be purchaser of this or that. I was not 
nearly so interested in what a manager said his undertak- 
ing did as what the man on the firing line was actually 
doing. This is the true measure of management. I had 
some interesting and amusing experiences, which, I hope, 
I am able to take in their proper perspective. 


Amusing (?) Experiences. 


“Ww hat are you doing to offset electric cooking compe- 
tition?’’ I asked one sales assistant in a municipally owned 
gas showroom up north. 

‘* Oh! that’s all right,’’ he answered. ‘‘ The town owns 
the electricity too, and it all comes our way. > The town 
will also soon be owning a pile of junk which was once a 
gas plant if that is the way it is pushing its gas business. 

In a privately owned gas company, not a hundred miies 
from London, I was told to buy a certain type of water 
heater. On asking why, I was blithely told ‘*‘ Because it’s 
the only kind we sell.’’ Further questioning revealed that 
this alleged salesman knew nothing about the average hot 
water expectancy in the average home, the rate per gal- 
lon, or the cost per therm, and as for my potentially 
increased gas bill I was informed brusquely that it all de- 
pended on me. Fat lot of selling technique, and typical 
of the spirit of ‘* Here-it-is. Take-it-if-vou-want-it.’’ On 
the other hand, this salesman (sic) could tell me all about 
the construction of the heater, how it worked, &c. He 
had, however, no conception of the first fundamental of 
salesmanship, which is talking in the customer’s language. 
I talked to his boss later, and found, as I’d suspected, that 
the latter was in the dual capacity of operating and sales 
manager. His entire background was operating, and from 
his remarks I gathered that about 90% of his time on the 
job was spent in keeping up the holder, and very little of 
it to developing further markets for the use of the gas. 

I could list similar experiences by the score. The richest 
one of all happened, also, in a northern gas company where 
age refused to let me have a copy of their rates because 

I, self-admittedly, was not a potential  remcgi Maybe, 
they had me under suspicion as a “‘ grid’’ spy. Probably 


the most amusing thing of all came to me second-hand. 
Also in the north. 


A manufacturer, despairing of getting 
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any aggressive sales effort on his product out of a munivipal 
undertaking, sent in a crew of salesmen to canvass the 
town and see if some business could be stirred up. The 
next day the local paper carried a three-quarter col) umn 
letter from an indignant citizen, the gist of the letter being 
that it had come to something when the corporation had 
so far forgot its dignity in hiring hawkers (sic) in con nee- 
tion with its gas undertaking. Wotta life! Wotta lif. 

On the other hand, I saw some remarkably fine jobs of 
sales promotion being done. I had intended to use no 
names at all in this review of my impressions, but I cannot 
resist crediting the Croydon Gas Company for giving me 
one of the most enjoyable, interesting, and instructive 
days I have spent in the many years I have been in the 
gas business. Under the leadership of General Manager 
W. J. Sandeman, you’ll find as alert and as aggressive 
sales activity as you could hope to find in a month of 
Sundays. The Croydon Gas Company has showrooms, a 
delight to see, skilfully and artistically arranged to catch 
the feminine eye. Frankly, I was amazed at the thorough- 
ness of its sales programme, even to the finishing and re- 
finishing of new and used appliances to match any colour 
or fit any decorative scheme, right there on the Company’ s 
premises and in its own shops. The volume of appliances 
sold is surely closely tied in with the continued increases 
in revenue the Company reports. 


The Lighting Load. 


A thing that astounds me, perhaps more than any other 
among the many things I have seen during the last two 
months, is the persistency with which the British Gas In- 
dustry hangs on to and develops the lighting load. With 
us, the gas lighting load has almost completely disappeared. 
I can think of very few gas street lighting systems in the 
United States. A few of Chicago’s suburbs are still lighted 
with gas. But, whereas gas lighting is a lost art with us, 
and rarely encountered except in non-electric territory or 
as stand-by equipment in large stores and theatres, you 
have it as a very practical and important phase of your 
business. I even noticed that the lamps at the gateway 
entrances to Windsor Castle and all exterior lighting there 
are gas, despite the availability of electricity. The home 
of one of my hosts in the north was gas lighted, and again 
electricity was available. Everywhere I went, gas street 
lighting was the rule rather than the exception. And very 
good, dependable lighting, too. 

I was particularly interested in the remarkable strides 
made: in gas floodlighting. I sat spellbound while Mr. 
Dodimead, of the British Commercial Gas Association, told 
me of what had been and was being done. Photographs 
galore. We have nothing like it in the States, though 
this year one manufacturer has introduced a 3,000 c.p. 
high-pressure lighting unit which is being favourably re- 
ceived, I am told, by some gas companies, anxious to take 
the battle right to the doorstep of the electric boys. Many 
British gas men laughed when I told them that the biggest 
immediate field for such a unit with us was for the flood- 
lighting of petrol stations to attract business and to afford 
protection against hold-ups. You are fortunate in having 
so many manufacturers with such a splendid variety of gas- 
floodlighting equipment available. My only doubt is the 
direct value of the floodlighting load, seeing that most of 
it is very temporary, and generally used to mark some 
special civic celebration or anniversary. Its real value, 
I suppose, is indirect in establishing gas service as an efli- 
cient, more economical, and more dependable light source. 
I am going back home with some definite ideas on this 
subject. and it won’t be my fault if some of our electric 
competitors don’t receive the shock of their lives one of 
these dark nights. 


A Bit Casual. 


I was interested in your water heating load develop 
ments, because, at home, we figure it as our first incremen- 
tal load after the base cooking load, and therefore one of 
the utmost importance. You seem to take it more -asually 
here. Or is it that your problem is so much more difficult 
than ours, with far less reward for your efforts? Our cen- 
tral heating and the necessity for an independent hot water 
heating system to take care of the summer months make 
our task of selling some kind of gas water heating equip- 
ment comparatively easy. The base of all gas sales prob- 
lems is the climate, and the climate in the British Isles, I 
would say, makes it tough for the water heater sales boys. 
Professor Boswell, speaking recently before the British 
Association in Aberdeen, said that in America the indi- 
vidual uses 100 gallons of water per day, whereas in Eng- 
land the figure is 35 to 40 gallons. This doesn’t mean that 
we are any cleaner, nor does it imply, because of prohibi- 
tion, that we have acquired an abnormal taste for drinking 
water. It does mean that our climate makes us need more 
water. We estimate in Northern Indiana that the average 
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individual hot water (140° F.) requirement daily is about 
15 gallons. It also shows that your potential load from 
water heating is much less than ours, and therefore, in 
like degree, less interesting. : 

However, the fact that there is not a gas undertaking 
in this country with anything like a full capacity load on 
its mains emphasizes the importance of the water heating 
load, and the fact that every gas undertaking I visited was 
displaying water heaters of some kind or another indicates 
that there is a realization of the desirability of this load. 
But, again, when it came to planning on acquiring the load, 
[| found a deplorable lack of factual thinaing on the sub- 
ject. In some places I found water heaters being recom- 
mended that didn’t have the chance of a wax cat in hell 
of operating successfully due to water conditions. Execu- 
tive indifference? There are some mighty good water 
heaters available in Great Britain, and they deserve a 
better fate than their present lot. ‘‘ Nuff sed.”’ 


Dealer Support. 


In the United States, facing the most intense competi- 
tion in our history, we have felt it good business to enlist 
the support of every dealer who could possibly be inter- 
ested in the sale of good gas appliances as a part of his 
regular business. Hardware, furniture, and appliance 
dealers were lined up particularly in the gas range field. 
Plumbers and heating contractors were encouraged to sell 
water heaters, partial and central heating equipment. We 
felt that the more people who were profitably occupied 
selling gas equipment, the stronger our sales effort would 
be, that more gas appliances would be sold, and we, prim- 
arily interested in the more extensive use of gas, would be 
the big gainer. It should be admitted that we had ap- 
parently a more fertile field to cultivate. Our dealers are 
a different proposition entirely from yours. And that 
probably explains why I saw nothing of such dealer co- 
operation in the sale of appliances in this country. It is 
a subject on which I would not care to comment without 
being in full possession of the economics. For there would 
have to be some sacrifices in merchandizing volume and 
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some compromises and adjustments in merchandizing 
methods before the dealer could be induced to go into the 
appliance business alongside you at a profit. One under- 
taking bragged to me that it had a “ sole agency ”’ con- 
tract with some distributor, entitling it to a longer dis- 
count, and enabling it to whip all potential competition 
(and it didn’t mean electric, coal, or oil, either). Another 
admitted that it sold at retail with a mark-up over invoice 
cost of 10%, which anybody knows is not enough to pay its 
direct sales expense. No dealers, of course, can survive 
such competition. 

What of the dealers themselves? Well! I talked to 
several of them, men displaying electric, coal, and oil 
ranges on their floors and in their windows. A few said 
they weren’t interested in selling gas ranges, which is re- 
prehensible in itself. The great majority of them were 
bitterly hostile to the gas undertaking, because of its appli- 
ance sales policies. Certainly. Of course they were inter- 
ested in selling anything on which they had a chance of 
making a profit, and they’d handle gas cookers, too, but 
for the blanketty-blank, &c., &c. (meaning the gas com- 
pany). Some of them took a venomous delight, so they 
said, in selling oil and coal cookers. None of them was 
friendly. 

The British Gas Industry is apparently prosperous and 
getting along nicely, thank you; and that should be enough 
for any man, especially a fellow like myself from a country 
where, during the last few years, things could have been 
worse—but not much worse. 

My impressions, as outlined above, have been briefly but 
honestly given. Whether they strike you as naive, pre- 
sumptuous, or asinine, please give me credit for their sin- 
cerity. As for my comments, they are just my own point 
of view, and those of a man who has spent the best years 
of his life in the sales end of the gas business; a man who 
is proud to be in a business with the promise of a greater 
future than its past; and a man who from the bottom 
of his heart wishes his British colleagues complete success 
in securing for their business the development it so richly 
deserves. 


The Solid Products of the Carbonization of Coal 


Published by the South Metropolitan Gas Company Chemical Department 
Reviewed by L. H. Sensicle, B.Sc., F.I.C., M.Inst.Gas E. 


The South Metropolitan Gas Company have for many 
years been among the leading advocates of the policy of 
improving the quality of gas coke and popularizing its use 
for domestic purposes. The importance of producing a 
coke capable of commanding a fair price on its merits is 
pointedly emphasized by the author’s reference to the fact 
that for their Company a fall in the price of coke of 1s. per 
ton represents a loss in revenue of about £25,000 per annum. 
Their intensive attack on the problem dates from the period 
of the heavy slump in the price of coke during the years 
1920 to 1925 and the results of about ten years’ work in 
the Chemical Department of the Company are included in 
the volume under review. The burning of coke in the opea 
domestic grate has been studied with considerable 
thoroughness; the authors have regarded the property of 
“ignitability ”’ as of outstanding importance, and their 
logical approach to an understanding of the principles 
governing the rate of ‘‘ pick-up’”’ of a coke fire makes 
interesting reading. 

As was inevitable, and is indeed admitted, much work 
was done which merely served to confirm results already 
published by other investigators. There is also evidence 
that simultaneous duplication of work being carried out 
elsewhere has also occurred. At all events there are pre- 
sented sufficient data to enable certain conclusions to be 
reached as regards the potentialities of the products from 
the particular types of coal and carbonizing plant used bv 
the Company. The extent to which these conclusions can 
»e broadened to be of value to those using different types 
of coal and carbonizing plant, for example coke oven 
managers, will always be a matter for discriminative judg- 
—_ based on the personal experience of the individuai 
reader. 

_lgnition temperature was measured in an apparatus 
similar to that employed by the Northern Coke Research 
Committee in which preheated air passes through a shallow 


bed of graded powdered fuel (20-30 I.M.M. sieve) in a 
silica tube. The authors confirmed the existence of a rela- 
tionship between the temperature to which a coke has been 
carbonized and its ignition temperature on combustion, 
and also established a connection between this charac- 
teristic and the relative completeness of expulsion of vola- 
tile matter (mostly residual hydrogen) from the coke. They 
also measured the combustibility of a bed of 10-20 I.M.M. 
mesh coke by recording the rate of advance of the expand- 
ing arc of “ fire zone ’’ when the coke was ignited at a 
single point near the wall of the 5 in. diameter cylinder in 
which it was confined. This test was found to be a de- 
finitely discriminative laboratory method of comparing the 
combustibility of cokes and was capable of forecasting their 
behaviour in the open well grate. 

A laboratory-constructed open grate, used without chim- 
ney to eliminate the effects of variable draught, was found, 
as was expected, to be even more effective in comparing 
ignitability, which was measured by recording the rate of 
increase in the radiation received at a certain distance 
from the fire after it was kindled. The method would be 
of value in appraising low-temperature carbonization pro- 
ducts prepared with an eye to ease of ignition, but is 
unnecessarily unfair to high-temperature coke. This was 
recognized by the authors who employed for the latter a 
standardized form of lighting\ test in which their own 
“Metro ”’ grate, specially designed for high-temperature 
coke, was used. A point which does not seem to be suffi- 
ciently stressed, however, is that by virtue of employing 
the gas lighting burner for a sufficiently long period, the 
rate of ‘‘ pick-up,’’ as measured by the rate of increase of 
radiation received, could be made the same for all the high- 
temperature cokes tested. Thus combustibility was only 
of importance in so far as it affected, to the extent of 5 or 
10 minutes the total period during which gas was neede:J 
for kindling, and also perhaps as regards the ability of 
cokes to burn low and recover after replenishment of the 








fire. The ‘“‘ Metro’ grate is in a sense a reversion to the 
old-fashioned barred grate which is more satisfactory for 
coke burning than the well type. It also embodies sub- 
stantial firebrick-work at the back and sides which acts 
in a regenerative manner and assists in keeping the body 
of the coke above ignition temperature. The fuel bed is 
deep, and this in itself helps to provide the intenser draught 
conditions required to sweep away the film of carbon 
dioxide which forms on the surface of unreactive cokes. 


An interesting feature of the grate described is the 
sloping firebars which induce a rolling motion of the coke 
from front to back as the pieces shrink and so assisting in 
loosening the adhering ash. On the question of ash the 
authors make some interesting comments. They claim 
that volume is of more consequence than weight, and that 
fine crushing of coal before carbonization is undesirable 
from this point of view since pieces of shale become finely 
disseminated in the crushed condition and enhance the 
volume of resultant ash. Elimination of shale from the 
coal before crushing is the obvious remedy which coke 
oven managers have applied for many years past, and it 
would be difficult to convince them that crushing below 
3 in. before carbonization is not a sine qua non. On the 
other hand it is an interesting reflection that in other 
branches of the carbonizing industry there is more than 
one good reason, such as the ability to get a heavier charge 
into a horizontal retort, why crushing coal below 2 in. is 
considered, not only unnecessary, but “undesirable. 


The authors establish the importance of ash volume as 
a factor in reducing the total radiation from a coke fire, 
and have attempted to lay the blame for this high ash 
volume on that ash derived from the inherent ash of the 
coal rather than from shale. This is only a partial truth. 
Their selection of 1°5 as a border specific gravity is suffi- 
ciently high to include some ‘‘ middlings ”’ of high ash con- 
tent in the ‘coal “ floated ’’ fraction. A specific gravity 
limit of 1°4 would be a surer means of separating true coal 
and arriving at the ‘inherent’? ash. In the present 
writer’s experience, however, ash volume varies largely 
according to the seam from which the coal is derived. 
Though crushed below 50 I.M.M. for the purpose of analysis 
some coals give quite a compact ash in the silica dish while 
others give a bulky one. This is partly a question of 
chemical constitution. One of the best Welsh house coals 
is regarded as such not only because its ash content is low 
by weight, but because it is also compact. The ash is of 
a dark brown inconspicuous colour and clinging nature 
which reduces its tendency to fly about the room. The 
virtues of such a coal are obvious. The authors do not 
appear to regard with sufficient disfavour the presence of 
** bats ’’ in coke derived from pieces of shale in the coal, 
beyond calling attention to the tendency of such fragments 
to explode on the fire. Gas engineers would be much more 
ready to insist on the exclusion of shale from coal by 
cleaning at the pithead were it not for the insidious fact, 
demonstrated by Plevin before the Auxiliary Section of the 
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North of England Gas Managers’ Association (** Journa ” 
for Dec. 4, 1929, p. 653), that shale contributes appre: iably 
to the gas yield, and that, therefore, its exclusion froin the 
coal does not result in so great an improvement in gas 
yield as would be popularly supposed to result. 

The book describes work on many phases of coke re. 
search, and ingenuity is shown, as for example in the 
method of determining the effect of graphitic carbon cop. 
tent on ignition temperature, and in the method for de. 
termining the reactivity to steam which was adopted in 
preference to the more usual determination with carbon 
dioxide. The authors regard 700° C. as a critical tempera- 
ture in the carbonization process, and an indication of the 
avenues of approach they have followed in the study of the 
subject is afforded by the following quotation: “ Revie wing 
the results which were obtained by examining the solid 
residues of carbonization in the several ways described, 
there remains no room for doubt that there is a tempera- 
ture in the neighbourhood of 700° ©. at which a profound 
alteration in the properties of these residues occurs. The 
contraction in volume, the large increase in electrical con- 
ductivity, the decrease in reactivity to sulphuric acid, the 
loss of ability to be dispersed in sulphuric acid, the attain- 
ment of and fall from maximum adsorptive power, the rise 
in ignition temperature and fall in combustibility, all point 
in this direction. . . . It follows that ... a smokeless, 
solid fuel, readily ignitable and freely burning in the 
ordinary domestic grate can be obtained by the carbon- 
ization of coal at temperatures below 700° C.’’ 

In a preface signed ‘‘ E. V. E.’’ it is claimed that the 
general trend of evidence from the several branches of 
work described ‘‘ points so conclusively in one direction 
that in that direction the truth may be assumed to lie.” 
It is not clear whether it is the above-mentioned conclusioa 
that ‘is referred to. The advocacy of carbonization below 
700° C. is tantamount to recommending universal low- 
temperature carbonization. It appears more probable that 
the general impression derived from the book will be that 
the authors have not made up their own minds as to 
whether the evolution of grates such as their own 
** Metro ”’ design does not finally dispose of the need for 
carbonizing at temperatures below 700° C. to produce 
domestic smokeless fuel. Incidentally, it is noteworthy 
that 700° C. marks a further increase in the proposed upper 
limit of temperature for ‘‘ low’’ temperature carboniza- 
tion. In the case of true *‘ high ”’ temperature coke to 3e 
used in the ‘‘ Metro ” grate, the authors advocate leaving 
2} therms of gas in the coke. In this matter they are 
approaching the policy followed a number of years ago by 
American users of narrow coke ovens for domestic coke 
manufactures—namely, to push the coke with a ** mourning 
band ”’ down the middle of the charge, i.e., before the 
middle was fully carbonized and had probably not exceeded 
700° The reviewer would like to presume to congratn- 
late the South Metropolitan Gas Company on their 
publication and the very considerable contribution they 
have made to the solution of an important problem. 
























The Law Relating to Smoke and Noxious Fumes. 


A book of value to all who are concerned with the legal 
aspect of atmospheric pollution, either as potential offen- 
ders or as those who have to administer the law, has just 
been issued by the National Smoke Abatement Society. 
This treatise on the law relating to smoke and noxious 
fumes marked the conclusion of much valuable work on 
behalf of the Society by the late Mr. Randolf A. Glen, who 
was Recorder of Penzance and Standing Counsel to the 
Society. 

In a foreword to the volume, Sir Lawrence Chubb, the 
Honorary Advisory Secretary of the Society, reveals that 
the volume was written in a sick room during Mr. Glen’s 
last illness. 


The author’s great knowledge of Local Government law 
has_been extensively drawn upon in the book, which, as 
Sir Lawrence Chubb writes, “ will prove an invaluable 
guide to those whose duty it is to protect public health 
from unnecessary and avoidable dangers.”’ 


In this little book the whole of the domestic and indus- 
trial field is covered. The operation of the law is clearly 
defined in relation to smoke emitted from dwellings, busi- 
ness premises, railways, steamships, and road vehicles. In 
the latter case, exhaust from internal combustion engines 
is dealt with as well as smoke from steam wagons. 
chapter has also been devoted to the special position of 
London with regard to legislation dealing with the emis- 





sion of smoke, which it should be remembered is used as a 
general term, but includes ash, grit, and gritty particles. 

The book is published at the price of Is. and may be 
obtained from the headquarters of the Society, No. 36, 
King Street, Manchester, 2. 





Coke Oven Managers’ Year Book. 


The Coke Oven Managers’ Year Book, 1934, published 
by Benn Bros., Ltd., for private circulation only, is now 
firmly established as a record of practical work and in- 
formation, valuable to all who are in any way interested in 
coking practice. 

In this, as in previous issues, the usefulness of the book 
is preserved by the inclusion of only such matter as is con- 
sidered likely to be of service. Included in the contents 
is useful information on the rules and membership of the 
Coke Oven Managers’ Association, with lists of officials. 
past-presidents, and members. Further progress has been 
made in the compilation of the list of coke oven plants 
abroad. Several new sources of information have been ob- 
tained, and the lists for France, Belgium, Poland, Czecho- 
Slovakia, Spain, Japan, China, Manchuria, and all parts of 
the British Empire may be regarded as absolutely correct. 

The remainder of the volume is devoted to the transac 





tions of various sections of the Association, full reports, 
with photographs and diagrams, being given of the various 
papers read. Altogether this is a very useful book, sum 
marizing in a comprehensive manner another year’s at 
tivities of our sister industry. Users of the book should 
find it fully as valuable as its predecessors. 
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Domestic Coke Appliances in Relation to 
Coke Sales and Smoke Abatement 


By E. W. L. Nicot, Assoc.Inst.C.E., F.Inst.Fuel, Technical Adviser to the London and Counties Coke Association. 


Probably the most valuable work of the London Coke 
(ommittee, commenced in 1913, in securing for coke its 
legitimate place in the domestic fuel market, was the de- 
velopment of the coke-fired domestic boiler. This im- 
portant work, now being carried on with increased influence 
and resources by the London and Counties Coke Associa- 
tion, together with improvements in the standard of 
quality, grading, and service, should have an important 
bearing upon the price of gas in future years by maintain- 
ing for coke a full and permanent share in the 40 million 
tons domestic fuel market, which is probably the most 
stabilized of all markets for coke. 

Selling coke is not merely the disposal of large tonnages. 
To be effective, the selling of coke, or for that matter any 
commodity, must combine the ability to place the fuel in 
the most suitable and remunerative market, or in creating 
anew market where none exists. 

In this connection, Sir David Milne-Watson, President of 
the National Gas Council and founder of the London Coke 
Committee, has repeatedly emphasized the fact that the 
price of gas depends more than anything else upon the 
price realized for coke, and that the value of coke per ton 
of coal carbonized is fundamental to the maintenance of 
our position and progress. 


The Domestic Coke Boiler. 


Prior to the formation of the London Coke Committee 
there was only a relatively small domestic demand for 
coke; there were no open coke fires, and the only domestic 
boilers available were of the plain, unattractive type. 
There was little or no attempt at refinement or finish, and 
the facilities provided for stoking and cleaning were of the 
crudest description. Recognizing the great potential of 
the coke boiler as a means to develop and maintain a new 
and stable market for coke, the Committee approved a 
standard specification, drafted by the author, which was 
circulated among boiler makers calling for tenders for the 
supply of welded steel and cast-iron boilers of attractive 
design and finish, and providing for continuous working 
and internal and external cleaning. As a matter of 
interest, bearing upon the development of the modern coke 
boiler, a copy of this specification was published in the 
author’s book on ‘‘ Coke and Its Uses.”’ 

The outbreak of War in 1914, and the subsequent high 
cost of materials, combined to prevent the manufacture 
and introduction of the modern coke boiler until the year 
1921, when the first ‘‘ Sentry ”’ boiler produced was tested 
and approved by the Committee. This boiler, which with 
others was included in the Committee’s advertising cam- 
paign to popularize coke as a domestic fuel, was followed 
by the ‘‘ Glow Worm ” and ‘“‘ Ideal ’’—trade names which 
have since become “‘ household ”’ words. 

Following substantial reductions in cost, increasing num- 
bers of makers have entered the market, producing coke 
boilers at surprisingly low prices, most of which have 
achieved remarkable success. In spite of the notable 
development and growing popularity of the coke boiler, 
during the past 13 years, there has been practically no de- 
parture from the original annular type or the conventional 
“horse-shoe ”’ type, with fixed grate and the usual mica- 
panel open-fire feature, which, in the modern kitchenette, 
measuring about 8 ft. by 12 ft., is of questionable utility. 

Probably the most remarkable development in boilers of 
the latter type has been the addition of cooking facilities, 
in the form of ovens and hot closets. This addition may 
be useful, and there is no reason to doubt its utility in 
districts where gas is not available for cooking; but for 
town use it must be regarded as a retrograde step, re- 
introducing all the disadvantages of the dual-purpose 
kitchen range. Everyone knows that cooking operations 
and the demand for hot water for baths, &c., seldom 
synchronize; the water becomes over-heated and pipes 
furred up; and however useful the combined hot water 
boiler and cooking range may prove to be, it cannot be 
regarded as efficient if surplus hot water, generated during 
cooking operations, has to be run to waste. The present 
tendency to eliminate the fragile mica panels is a step in 
the right direction. They are difficult te replace; and, 
once broken, accurate draught regulation becomes im- 
possible. 

Perhaps the most regrettable tendency in coke boiler 





* From_a paper before the Coke Salesmen's Circle, London, Oct. 24, 1934. 


design is due to the present competition in price cutting. 
This has led to the production of badly-fitted boilers of 
such minute dimensions and limited fuel capacities that to 
associate them with the advantages of ‘‘ constant and 
abundant hot water ’”’ is to delude the buying public, and 
can only result in disappointment to the users and damage 
to the trade. 

Inadequate boilers of this category not only entail 
‘forcing ’’ with consequent damage due to overheating, 
and unnecessarily heavy fuel consumption, as well as 
almost constant attention, but they also give results which 
are far less satisfactory than those obtained with a modern 
boiler of adequate capacity, costing only slightly more to 
buy, but no more to install. A modern boiler of adequate 
output and fuel capacity never needs forcing and will give 
constant service over a period of fifteen to twenty years or 
more, at the minimum of cost for fuel and attention. Its 
consumption of fuel during its useful life-time will repre- 
sent an expenditure amounting to many times its original 
cost, so that the economies in fuel and maintenance 
rendered possible may very soon off-set the relatively small 
difference in price, compared with that of the small and 
inefficient boiler. The design and production of such boiler 
is no doubt due to the demand and pressure from the 
speculative builder, who is naturally inclined to over-rate 
the importance of low first cost. When the development 
ot a building estate is under consideration, the temptation 
to save a few shillings, or even pence, on hot water equip- 
ment will influence his decision in favour of the cheapest 
boiler. Such penny-wise cuts may, and often do, prove 
to be anything but economies in the long run; and it is 
greatly to the credit of boiler makers and builders of repuie 
that they refuse to be associated with the production of 
boilers of this description. 

Boilers of this small inadequate type are also causing 
great difficulty to fuel producers, as they tend seriously to 
discredit the fuel used in them. No effort or expense has 
been spared to produce and distribute evenly—and suitably 
—graded gas coke for use in domestic boilers of all normal 
sizes. In addition to the use of more expensive coal from 
which the coke is made, gas undertakings who are members 
of this Association have also expended, within the past 
three years, a total of £1,500,000 on coke grading plant 
designed almost solely for the production of coke of im- 
proved quality and the various grades required. During 
the same period they have expended more than £80,000 in 
advertising domestic coke burning appliances; but, so far, 
the appliance makers have not generally co-operated by 
— provision for the best and most efficient use of coke 
as fuel. 

The continued success of a domestic coke boiler install:- 
tion depends mainly upon an adequate supply of smoke- 
less fuel correctly graded for continuous working with oa 
minimum of attention. Produced in every city and town, 
gas coke is by far the most widely distributed smokeless 
fuel in this country, in addition to being the cheapest, on 
a price and calorific value basis. Compared with relatively 
expensive Welsh anthracite, the alternative smokeless fuel, 
the total yearly output of which is only about 6 million 
tons (of which output more than 4 million tons are ex- 
ported) the yearly output of gas coke is approximately 8 
million tons. From these figures, and the fact that London 
and the South are by far the most important markets for 
coke boilers, the importance of co-operation and collabora- 
tion between the boiler makers and the principal fuel pro- 
ducers, in their respective interests, will be apparent. 
Personal contact with many boiler makers tends to prove 
that on their part there is no lack of interest. Suggestions 
made with a view to improve the facilities provided for 
using coke as fuel have readily been adopted. These im- 
provements include correctly spaced firebars, gas-ignition, 
shaking grates, adequate fuel capacity, and graduated 
dampers, and also the issue of working instruction cards 
giving particulars of the correct grade of coke recom- 
mended for use in each size boiler. 

The growing ‘‘ coke mindedness ”’ of the public and ap- 
preciation of graded gas coke as a slow-combustion smoke- 
less fuel, since the inauguration of coke propaganda and 
publicity, may be gauged by the fact that practically the 
whole output of certain gas undertakings is now sold for 
domestic hot water and central heating purposes. Similar, 
but more recent, progress in popularizing coke has been 
made in the United States of America. Statistics pub- 
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lished by the Bureau of Mines, Washington, show that 
whereas the coke sold for domestic use in 1924 was only 
2,952,000 tons, the quantity sold for the same purpose 1n 
1933 was 10,491,000 tons, an increase in 10 years almost 
equal to the total British yearly output of gas coke. ; 

From information supplied by the Building Industries 
National Council, 330,000 boilers, in addition to 1,700,000 
grates and ranges, will be required for the equipment of 
new dwellings to be erected in 1935, if the present rate oi 
house building in this country is maintained. The average 
yearly coke consumption of a domestic hot-water boiler is 
approximately 3 tons, so that if only one-third of the esti- 
mated number of boilers required are coke-fired, next year’s 
increment in demand for graded domestic coke may amount 
to more than 300,000 tons. These facts and figures may 
indicate a line of policy that should receive, from all con- 
cerned, the careful consideration which their importance 
clearly warrants. 

Coke salesmen, who are privileged to make personal con- 
tact with a very large number of domestic coke consumers, 
are well aware of the difficulties that sometimes arise in 
operating coke boilers, especially those of the smaller 
capacities. Probably the most common difficulty experi- 
enced by users is in maintaining the fire alight over-night 
with any degree of certainty. Personal investigation of a 
large number of complaints has shown that the difficulty 
experienced, although almost always attributed to the coke 
supplied, is in fact due mainly to the inadequate fuel 
capacity and air spacing of the boiler firegrates. All that 
is possible in correctly grading the coke for use in the 
various sized boilers has been achieved by the associated 
gas undertakings; and supplementary fuel hoppers de- 
signed for use with the smaller boilers have been provided 
by the Association. Further improvement rests mainly 
with the boiler makers, if their boilers are to give the satis- 
faction that users are entitled to expect. 

It is proposed to modify existing grates of the fixed 
pattern, so that they may be used as shaking grates; to 
provide access for a gas poker; and to graduate sliding 
chimney dampers in order to facilitate more accurate 
draught regulation for banking over-night. 

These desirable improvements involve no serious altera- 
tion to existing patterns, and very little, if any, cost in 
production; and a number of important boiler makers have 
already arranged to have the necessary alterations made 
to existing patterns, in order to give effect to the Associa- 
tion’s proposals. In future, only those boilers which 
comply in this respect with the Association’s requirements 
may be adopted for recommendation. 

A feature of the domestic coke boiler that has appealed 
to the public in the past, and will, no doubt, continue to 
do so, is the open fire; but in actual practice, the open 
boiler fire, with coke alone as fuel, cannot be regarded as 
altogether satisfactory. Surrounded as it is with coid 
water, this is only to be expected; no smokeless fuel in 
these circumstances can continue to burn actively and 
satisfactorily. There follows the temptation to use ordi- 
nary household coal, which deposits carbon, scale, and soot 
on the heating surfaces of the boiler, with results that not 
only involve frequent flue cieaning, but also seriously and 
permanently impair the efficiency of the boiler as a water 
heater. Installed in a small kitchen or modern kitchenette, 
alongside a gas cooker, the boiler with the open fire 
feature, whether open or closed, would no doubt render the 
temperature of the apartment almost unbearable, when 
both boiler and cooker ar2 in action. It is suggested, 
therefore, that in order to meet modern requirements, a 
departure from the conventional ‘‘ horse-shoe ’’ open-fire 
design is overdue. 

For use in flats and houses where space is limited, the 
solid-fuel water heater of the future may well be of the 
annular water-way type, with combined shaking, dump- 
ing, and gas ignition grate only. Supported at a con- 
venient height, it should occupy a minimum of floor space. 
Graded coke, packed in cartons made to fit the boiler, may 
facilitate stoking and storage, but would be relatively 


costly. 
The Open Coke Fire. 


Although introduced at a much later date than the coke 
boiler, the reception and success of the open domestic coke 
fire has been no less satisfactory. Unlike the. coke boiler 
load, which is largely continuous and non-seasonal in 
character, and, therefore, perhaps more important, the use 
of the open coke fire is almost entirely discontinued during 
the summer months. The seasonal demand for open fires, 
occurring as it does at the period of maximum coke output 
is, however, no less desirable, and promises to become 
almost equally important, as a market for gas coke; and 
whereas the coke boiler load is shared with competing fuels, 
the open coke fire generally is the undivided prerogative of 
gas coke. 

In the light of present knowledge, the first essential 
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feature of a satisfactory coke grate is a maximum of free 
air space in the bottom grating, with a minimum of 3 jin, 
between the firebars. This simple variation from tradj. 
tional coal-grate practice, which allowed only #s in. to 3 in, 
spaces, eluded generations of inventors and investigators 
until, a few years ago, Mr. R. O’H. P. Theobalds demon. 
strated his open coke grate to the London Coke Committee 
at the Horseferry Road Office of the Gas Light and Coke 
Company. The development of this grate, now widely 
known as the ‘‘ Metro,”’ is due to the South Metropolitan 
Gas Company, who have expended on it a great deal of 
time and energy. The Company has also incorporated the 
gas-ignition burner. The phenomenal success of the 
** Metro ”’ open coke fire has already led to the evolution 
and development of a number of similar gas-ignited coke 
grates, each with its own distinctive feature and selling 
organization, and all of highly attractive design and finish 
—a desirable result which should be very gratifying to all 
concerned in its development. 

The growing popularity of open coke fires, in spite oi 
deeply-rooted prejudice and the ‘“ coke fumes ”’ bogey, is 
evidenced by the fact that up to the end of last year more 
than 69,000 had been installed, including many in hospital 
wards. The present yearly rate of installation by two 
London gas companies alone is more than 14,000. 

To ensure quick ignition by means of the gas-ignition 
burner attached to each grate, the question of quenching, 
screening, and grading of coke for open fires is no less 
important than that required for coke boilers, although 
accurate sizing is probably less important. A reasonable 
increment of smalls is in fact an advantage, as it tends to 
promote primary ignition of the coke, and re-ignition when 
the fire is replenished. 

Having regard to the national importance of smoke 
abatement it might with advantage be considered that 
many of the coal grates, wash boilers, and ranges in exist- 
ing dwellings could be re-designed beneficially to use coke 
on the lines indicated. Solid fuel appliances of this de- 
scription would no doubt appeal to the Ministry of Health 
and those housing authorities who realize the importance 
of mitigating the evils which arise from the domestic 
smoke nuisance. 


Discussion. 


Mr. H. C. Smiru (Tottenham), the Chairman, in opening the 
discussion, drew attention to Mr. Nicol’s remarks regarding the 
work of the London Coke Committee in 1913 in developing the 
coke-fired domestic boiler; but he had omitted to say how much 
of this development was due to Mr. Nicol’s own efforts, and he 
would like to say how much their thanks were due to him 
for his work in popularizing the coke boiler. He had touched 
upon one of the snags of the business when he referred to the 
boilers of very small capacity which some makers were putting 
on the market. He said that reputable boiler makers would 
not manufacture these small boilers; but, unfortunately, in 
order to defend themselves and retain their business they would 
be compelled to produce these small boilers unless some action 
was taken to make the public realize that a very small 
boiler was not a suitable appliance to purchase. Mr. Nicol had 
also referred to the open coke fire, which, to Mr. Smith’s mind, 
was one of the finest outlets—after the coke boiler—for the sale 
of coke; and he was only sorry to learn from conversation with 
representatives of the Gas Industry that there were still a few 
gas undertakings who were averse to pushing the sale of open 
coke grates because they thought it would have a detrimental 
effect upon their sales of gas fires. That was absolutely a 
wrong view to take. Their Distribution Department could sell 
gas fires in positions where gas fires were suited; but if they 
were going to be perfectly honest they could not tell their 
consumers that a gas fire was the most economical means of 
continuous heating for a whole day’s use. But the open coke 
grate was; and he hoped it would not be very long before all 
gas undertakings came to the same conclusion—namely, that 
the coke grate and the gas fire could go hand in hand. 

Mr. Nicol had also referred to the coke fire introduced by Mr. 
Theobalds, continued Mr. Smith. But he had not mentioned 
Prof. Boys’ work in making coke burn with a very small 
draught. He had shown that they only needed a firebrick and 
no ironwork. Unfortunately, however, such fires were rather 
too large for the domestic consumer, while there was also some 
difficulty in getting rid of the ash. It was, nevertheless, the 
proper way to burn coke. He did not know whether those 
present had ever inspected a coke fire burning along- 
side a low-temperature fuel fire; if not, they should take the 
earliest opportunity of doing so. For they would thus appre- 
ciate that low-temperature fuel was not a serious competitor 
to coke. If they wanted a selling point for coke they had only 
to compare the two fires. The coke fire was clean and bright; 
but the low-temperature fuel fire, while giving off a good heat, 
was of a dirty appearance with ash adhering to the surface of 
the fuel. This last point was rather important, and they should 
realize that the fires had these differences. A coke fire in a 
properly designed grate was much more attractive than a fire 
using low-temperature fuel, and he did not think they had any 
need to be seriously afraid of competition from this fuel. They 
as coke salesmen had got to have the right fuel to sell, and it 
was up to those on the Technical Committee of the Association 
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to try to assist the members to produce the right fuel, and this 
co-operation was going to lead in the next few years to a 
probably embarrassing increase in the demand for coke. 


Specification for Boilers. 


Mr. W. L. Boon (Manager of the Association) emphasized 
the folly of zegarding the open coke fire as a competitor to 
the gas fire. The suggestion that open coke fires were detri- 
mental to the sales of gas fires, was disproved by a recent 
analysis covering the installation of 69,000 coke grates which 
showed that of that total number installed, 84% represented 
entirely new business, and only 16% could be traced directly 
and indirectly to displacing gas. If, however, they regarded 
this 16% as lost business, it must be appreciated that the gas 
load produced in the 84% more than covered the loss. But 
even of the 16% as many as 12% were doubtful; so that only 
4% were actually definite displacements. 

Mr. Freer (Winchester) said that his Undertaking adopted 
the practice of showing a coke boiler at work in their show- 
rooms and inviting all the builders in the district to come and 
inspect it. They had expressed themselves very pleased with 
this arrangement and had promised to confer with his Company 
when considering domestic boilers for their new houses. 

Mr. Laws (Tottenham), referring to the new design of grate 
brought out by the Association to replace existing grates, said 
that since there were so many boilers already fitted in houses, 
it followed that it would be many years before these new types 
could be installed. He also referred to the difficulty of the 
grates having no aperture for the insertion of the gas poker. 
dowever, he liked the scolloped edge of the grate and also the 
increased air space. He had found that the hopper which had 
been developed by the Association to enable small boilers to 
be kept in for longer periods frequently had to be machined, 
as the flange did not fit and allowed a certain amount of air 
intake. 

Mr. BRown1NnG (Tottenham) also advocated the elimination of 
the mica front in coke. boilers. He had found, however, no 
difficulty in regard to their replacement. Mr. Nicol had stated 
that gas coke was a most flexible fuel, and if it was desired to 
maintain a fire continually for hot water, coke was definitely 
advocated as being more economical than anthracite. If coke 
was to be packed in cartons, as had been suggested, the cost 
would go up probably to a prohibitive price. 


No Difficulty in Maintaining Fire. 


Mr. Pye (Barnet) said that they made coke at Barnet from 
iths of an inch downwards, and they had no difficulty whatever 
in maintaining a fire alight for twelve hours without attention 
in the boilers used on his district. When they could not recom- 
mend beans they recommended a mixture—which satisfactorily 
overcame the trouble of night burning. They must not forget 
that a large number of small boilers were already installed and 
would remain installed for a long time to come. These did pre- 
sent difficulty and expedients were necessary to make them 
serviceable. His Company supplied front plates for fitting to 
coke boilers so that gas pokers could be used. 

Mr. Kerripce (Croydon) said that however desirable it was 
to design larger boilers, they must face the fact that as the 
ability to grade coke increased so complaints decreased. 

Mr. Asutey (Gas Light and Coke Company) remarked that 
they were faced with having to deal with thousands of boilers 
which would last for years, and which were inadequate in size 
for the work they were supposed to do. It was with difficulty 
that these small units were kept going, and it reflected a great 
deal of credit on the supply companies who were providing 
coke and service to give satisfaction to users, whereas the fault 
lay with the appliance and was not a matter which the fuel 
supplier could cure. 

Mr. Laws inquired who was going to provide the plate in the 
front of boilers for insertion of the poker, mentioned by a pre- 
vious speaker. His Company tried to deal with apparatus as 
they found them, and generally discovered that 99% of trouble 
was due to bad fitting of boilers. The sealing of the flues was 
most important, and he suggested that it was good policy to 
get in touch with the builders with a view to persuading them 
to fit boilers properly and, if possible, enable them (the gas 
company) to inspect the finished installation. It was the small 
details which were important. 

Mr. SmirH remarked that the cleanest coke and the dryest 
coke was usually prepared by screening out the large coke and 
then cutting it to the size required; and the smaller size to 
which the large is cut increases the proportion of breeze and 
the cost of cutting. Still it could be done if all boilers were 
going to be small ones, though it would put up the cost of pre- 
paring the coke for the domestic market enormously. 


Continued Production of Small Boilers. 


Mr. Boon observed that they had decided that their greatest 
ugbear was the small boiler. They had to contend with the 
smail boilers which were already out on the market, and _ that 
difficulty could to some extent be overcome; but it did not 
excuse the great fault which permitted their continued produc- 
tion. That was the evil. They were not protecting the public; 
for these small boilers were definitely not satisfactory. The 
fact that they could be made to do by resorting to expedients 
was not getting over the difficulty. The householder could not 
be expected to understand the exact operation of his boiler; 
very few could spare the time to study the fine adjustments 
necessary to keep the small boiler in operation. It was neces- 
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sary, he added, to provide a boiler which the ordinary house- 
holder could operate and get satisfaction from, not one which 
required an expert to keep it going. 

Mr. Minnion (Gas Light and Coke Company) also stated that 
he could show people how to keep their boiler fires in all night 
—with absolute certainty that they would not succeed in doing 
it when left to their own devices. He agreed that the only cure 
was to provide boilers of adequate capacity. 

Mr. ALMOND (Watford and St. Albans) remarked that his 
undertaking decided recently to make a big push of open coke 
grates, and in the course of the next few weeks they would be 
endeavouring to popularize the open coke fire as far as possible. 
They were placing the grates out on hire purchase, by which 
means they hoped to bring valuable coke business to the Com- 
pany. In addition, they were writing to every surveyor and 
builder and all concerned with the construction of property in 
their district to see if they could get coke grates installed. 
This followed the lead taken at Leeds, where, according to 
Mr. Boon’s recent report, open coke fires were being installed 
in houses on a Municipal Estate. He inquired if anyone had 
adopted a standard charge for fixing these grates and whether 
others fixed them themselves or relied on the builder. 

Mr. SmirH remarked that his Company went a step further 
and supplied coke grates in the houses of their slot consumers, 
obtaining their payment by giving the consumer 1 c.ft. less gas 
for each 1d. until the fire was paid for. This included the cost 
of the fire and also the estimate of the fixing. 

Mr. Donatpson (Tunbridge Wells) said that his Company 
also tried to contract for coke supplies; but sometimes con- 
sumers burnt coal during the period—which they could not 
prevent. 


Insufficient Storage. 


Mr. Couiier (Lea Bridge) observed that his Company recom- 
mended one grade of coke for the boiler and another for the 
open grate, which brought them up against the difficulty of 
storage. The modern small house did not allow of sufficient 
a space, and people did not want two different grades of 
coke. 

Mr. Piper (Barnet) remarked that when consumers realized 
the advantages to be obtained by the use of the two grades 
they would make provision for additional storage. 

Mr. BROWNING said that the majority of builders in his area 
put in a gas point by the boiler so that a gas poker could be 
used for lighting, a convenience which was appreciated by the 
householder. 

Mr. Laws said that in the north of the country people could 
usually provide one, two, three or more tons storage space; but 
in the south there was often no storage at all. Any influence 
which the Coke Association could bring to bear in the direction 
of urging authorities to insist upon more adequate fuel storage 
space in houses would be very valuable. 

Various other points were brought up by further speakers in 
the course of the discussion, among them the question of main- 
taining coke grates during the period of hire purchase agree- 
ments, which would put up an undertaking’s maintenance costs, 
while Mr. UNpDERWoop (Braintree) urged that manufacturers’ 
attention be drawn to the matter of providing a suitable con- 
nection for the gas supply to the igniting burner. It was also 
urged that undertakings should fix the coke grates themselves, 
while Mr. Boon suggested that the maker was the proper per- 
son to fix it, as he would then be responsible for its subsequent 
satisfactory working. Emphasis was also laid on the fact that 
builders should be persuaded to run the gas supply to the 
grates under or behind the tiles of the fireplace so as not to 
disfigure the latter with ugly piping. Another member said 
that with the use of the coke hopper a coke boiler had run 
for 25 hours without attention. 


The Author’s Reply. 


Mr. Nicou, replying to various points raised in the course of 
the discussion, said that Prof. Boys was one of the pioneers of 
the open coke fire. He had pointed out that a better fire was 
obtained if no metal contacted with the burning fuel. A diffi- 
culty, however, was getting rid of the ash which accumulated 
in the hearth. Prof. Boys’ open coke fires were shown by the 
Gas Light and Coke Company throughout the whole period of 
the Exhibition at Wembley, and were very much admired. 
Mention had been made of the cross rib on the grate preventing 
access of the gas poker to the fire. This rib was there td pre- 
vent the collapse of the grate in the event of fracture in two 
places. After a boiler had been in use some time the mica 
screens became a nuisance, and it was advantageous to replace 
them with sheet metal. He agreed that Welsh coal and anthra- 
cite could be burnt at a very slow rate—so slowly, indeed, that 
they produced no hot water at all. Coke could be burnt at the 
rate of 0°8 lb. per hour or less and would go on producing hot 
water. But, in any case, his reference had been to smokeless 
fuel, and Welsh coal was not a true smokeless fuel. 

The Association had made provision for the exchange of 
grates on small boilers. Another matter of importance was the 
distortion of the doors of coke boilers, as this would upset the 
draught. As regards the storage trouble, certain modern coke 
boilers were specially designed to burn the same grade of coke 
as the open fire, thus dispensing with the necessity for separate 
accommodation. In conclusion, he agreed that the gas burner 
connections to coke fires were capable of very considerable im- 
provement. 

On the proposition of the CHAIRMAN, a very hearty vote of 
thanks was accorded to Mr. Nicol for his paper. 
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Joint Council of the Junior Gas Associations 


The Annual Meeting of the Joint Council of the Junior 
Gas Associations was held in the Park Hotel, Cardiff, on 
Saturday, Oct. 13, 1934, under the chairmanship of Mr. 
B. J. Bett, of Cardiff. 

The delegates attending were: Messrs. A. D. Howells 
(Wales and Monmouthshire), R. S. Snelling (Wales and 
Monmouthshire), T. K. Williams (Manchester and District), 
James Carr (Manchester and District), J. Alsop (Man- 
chester and District), S. Hole (Western), K. C. Clark 
(Western), W. J. Pickering (Educational Representative). 
A. Hill (Midland), J. H. Wainwright (Midland), J. F. Rust 
(Newport), F. H. Higton (London and Southern), F. C. 
Smith (London and Southern), R. Halkett, Jnr. (York- 
shire), J. Firth (Yorkshire), B. Thorpe (Yorkshire), A. 
Bujnowski (Scottish Western), and H. J. Risby (Joint 
Secretary). 

The CHatRMAN (on behalf of the Wales and Monmouth 
shire Association) extended a welcome to the delegates. 

The Minutes of the Meeting held at Birmingham on 
Oct. 23, 1933, having been circulated to the various Secre- 
taries, were taken as read, and, on the motion of Mr. 
Snelling, seconded by Mr. Wainwright, they were approved 
and signed. 

The Secretary and TREASURER then submitted his 
Annual Report and Balance- Sheet, which were approved. 
The reference in the report to the Joint Transactions was 
considered most satisfactory. It was decided that the Sub- 
Committee of Secretaries be continued to assist and advise 
in matters regarding the publication of the Joint Book, 
with Mr. Higton as Chairman. 

Mr. Rissy intimated that his period of office terminated 
at this meeting, and that Mr. Alex. Bujnowski, Glasgow, 
had been nominated. 

The Council unanimously agreed to place on record their 
appreciation of the valuable work done by Mr. Risby 
during his term of office. 


Education Scheme Report. 


Mr. PicKERING then submitted his report on the Educa- 
tion Scheme, in the course of which he said the Session 
1933-34 was ‘the eleventh in the history of the Education 
Scheme, and the year’s work might be regarded as fairly 
satisfactory. The figures for the number of students who 
sat for examination in the Major Courses are very similar 
to the two previous sessions, and actually show an increase 
of 6% for 1984. 


1933. 1934. 

sock oocoss Be enw ecw 105 ae 131 
Internal 518 , Ll dae “Ge 312 ne 315 
/ ee go 4s 417 446 


The figures for the Minor Courses and Gas , Fittinn are as 
follows : 


1933. 1934. 

Gas-Works Practice. . ... . 9 ji 20 
Gas Supply Practice. . ... . 128 - 104 
NS a ok ke oer oe 137 ee 124 

Gas Fitting (total of all grades) 1,494 1,676 


The total of all students examined this year under the 
Scheme is 2,246, as against 2,048 for 1933. 

Comment was made last year on the difficulty experi- 
enced by some of the District Education Committees in 
securing a sufficient number of examiners for the Practical 
Examination in Gas Fitting, for which there is an increas- 
ing number of candidates; and the difficulty has been over- 
come this year by the City and Guilds holding the examina- 
tion on two consecutive Saturdays instead of on one day as 
hitherto. 

The fact that there are still practically no entries fo: 
the Diploma in Gas Supply is engaging the serious con- 
sideration of the Education Committee, and it is hoped to 
devise means of encouraging students to take this examina- 
tion. It is a matter of some importance to the Industry, 
and is not altogether bound up with academic considera- 
tions. 

The Report of the Board of Examiners has the usual 
adverse comments on certain aspects of the students’ work, 
but it is gratifying to note that a ** higher standard is 
being maintained in most grades ’’ in the Major Courses. 

This agrees with the opinion of teachers at the larger 
centres that the calibre of the men shows a steady im- 
provement. 

The short course for teachers in Gas Engineering and 
Supply, under the auspices of the Board of Education, was 
held this year at the Westminster Technical Institute, 
London, from July 2 to 6. The course was again organized 


and conducted by Mr. C. H. Creasey, O.B.E., assisied |y 


Dr. Thorne and Dr. Mason. (Dr. Thorne is Mr. Creasey’, 
successor on the Education Executive Committee.) 0} 
those attending this year 41% had not attended the coury 


previously. 

There are now 46 Centres with approved Major Courses, 
and 7 new Courses were approved during the year; whi 
as regards Minor Courses and Gas Fitting 6 new Course; 
have been approved. 

The Education Committee’s Report comments on the 
fact that 5 of the Major Courses Centres ‘‘ have not this 
year or in previous years submitted candidates,”’ and re. 
marks that this is not due to the absence of educational 
facilities. It may not be possible to hold classes in the 
main subjects, but instruction in ancillary subjects cay 
be obtained at all the approved Centres, for the help of 
external students, and it would seem that the gas under. 
takings concerned in these areas might help more than at 
present. The District Education Committees appreciate 
the difficulties which obtain in this regard. 

The next edition of the Education Scheme Regulations 
will include a comprehensive index. One of the amend. 
ments made during the year is an important one concern- 
ing entry to the Diploma Examination in Gas Engineering 
(Supply), and allows candidates to take, at their dis. 
cretion, an additional ancillary subject of standard and 
character approved by the Gas Education Committee, 
instead of the Ordinary Grade Examination in Gas 
Engineering, as one of the qualifying examinations for 
entry to the Supply Diploma. 

In conclusion, thanks are again due to all those con- 
cerned with the administration of the Scheme, while all 
desire to tender special thanks to Mr. Creasey on his re- 
tirement from the Board of Education. The Institution 
of Gas Engineers have wisely recognized the value of his 
past work in connection with the scheme by electing him 
to a seat on the Education Committee. 

The report was adopted, and Mr. Pickering was warmly 
thanked for his work on the Committee. 


British Industries Fair, Birmingham, 1934. 


At the invitation of the Birmingham Chamber of Com- 
merce the members of the Joint Junior Gas Associations 
attended the British Industries Fair, Birmingham, on 
Thursday, Feb. 22, 1934. Some 300 members attended the 
complimentary luncheon, and among those present were 
Mr. Percy Plant, the President of the Birmingham Chan- 
ber of Commerce, Mr. C. Valon Bennett, then Senior Vice- 
President of the Institution of Gas Engineers, the Senior 
Officials of the Birmingham Corporation Gas Department, 
and many distinguished overseas visitors. Mr. Percy Plant 
proposed the toast of ‘‘ The Visitors,’’ and to this Mr. 
Bennett responded. Following luncheon, an inspection of 
the exhibits was made. There will be no 1935 Fair. 

In adopting the report it was agreed to place on record 
appreciation of the work done by Mr. Higton. 

he formation of the British Gas Federation was dis- 
cussed, and it was decided to express the co-operation of 





the Council. The Council decided that, if possible, the 
Juniors, who numbered 1,500, 
scheme, and authorized the President, Mr. Howells, and 
the Secretary to attend the Inaugural Dinner on Nov. 5 
in London. 

Mr. Crarx, on behalf of the Western Junior Association, 
extended a welcome to the Council to hold the next meet- 
ing in thir area, and the meeting concluded with the ex- 
pression of appreciation to Mr. Bell for his chairmanship. 


Luncheon. 


The meeting was followed by luncheon, at which Mr. 
Mappen, M.Inst.C.E. (Engineer and Manager, Cardiff Gas 
Light and Coke Company), presided. In extending wel- 
come to the delegates, he referred to the work of the 
Juniors, and outlined the history of the Wales and Mon- 
mouthshire Association, and showed the very keen interest 
taken by the Seniors in the Juniors in Wales. The present 
position and competition were not to be feared, and he 
urged the Juniors to go forward and continue the cam 
paign fearlessly. 

Mr. Atsop proposed a vote of thanks to Mr. Madden, 
and Mr. R. J. Auckland (Secretary of the Cardiff Com- 
pany), Mr. J. H. Canning (Newport), Mr. Bell, Mr. Clark 
Jackson (Neath), and Mr. Octavius Thomas. were also 
present and addressed the Juniors. 

Following the lunch the members were conveyed by 
motor coach around various places of interest, and tea was 
provided at Penarth. 
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Perspective in Carbonizing Costs 
By F. B. Richards, M.Inst.C.E., M.Inst.Gas E., M.I.Mech.E. 


[A Paper before the Eastern Counties Gas Managers’ 


To the gas engineer autumn is probably the most im- 
portant season of the year. Shorter days and colder 
weather spell increased demand for gas and coke. It is 
the time when the manufacturing machine is put under 
steadily increasing load and when questions as to the rela- 
tive merits of different methods of gas production naturally 
come to the fore. 

It may, therefore, 
your Association to endeavour 
perspective in carbonizing costs. 

Pressure of work and concentration upon detail some 
times have the effect that one is too close to a particular set 
of facts to view the whole subject in true perspective. In 
gas production this is particularly so. A large number of 
variables influence the final result. Many of these are 
outside the control of the gas engineer; but unless a correct 
perspective is kept as to the influence of the various factors 
affecting cost of gas production, one may unwittingly be 
travelling in an entirely wrong direction. 

The object of this paper, therefore, is to survey the pro 
blem of gas production in a gener: al way, unassociated with 
particular local conditions, in the hope of enumerating « 
number of facts and tendencies which may be of use to the 
members of this Association in their particular applica- 
tions. Here let me say that, although the phrase ‘* car 
bonizing cost’ is used in the title of the paper, it is 
intended to embrace the general subject of ‘arbonization 
and water gas production, whether the latter is made in 
the carbonizing plant or externally in separate water gas 
machines. 

Some six years ago my colleague, Dr. E. W. Smith, 
presented to the Second International Conference on 
Bituminous Coal at Pittsburgh a paper entitled “ A Study 
of Compari ative Costs of Gas Production in the Retort 
House.”’** One of the underlying principles of this paper 
was the need for a better perspective in the assessment of 
carhbonizing costs. In the intervening period a number of 
improvements in connection with continuous vertical re- 
tort design have been effected, and also much more 
information on the results obtainable from intermittent 
vertical chambers has been collected.*: Further, there have 
heen changes in the basic figures upon which ‘the ealeula- 
tions were originally made. New tables relating to these 
two types of carbonizing plant have therefore been pre- 
pared, based on 1934 data, and their scope extended. 

Horizontal retorts have been excluded from this study, 
because one is not in possession of precise information 
upon which to base the calculations. For the sake of con- 
venience, the tables and basic data of the calculations are 
assembled at the end of the paper in the form of an 
Appendix. From these tables it is possible to draw a 
number of interesting deductions. 

In case there are some who fear that these somewhat 
academic tables are likely to prove uninteresting, one may 
perhaps be permitted to anticipate one of the conclusions. 
When assessing the influence of various factors it is useful 
to have certain parity values in mind 


be fitting at this Autumn Meeting of 
to discuss the subject of 


Thus: 25%, more fuel into the producers, 
77%, more labour on the carbonizing plant, 
26%, more capital expended, 
2d. less per gallon of tar made, 
and 11d. less per ton of coke sold, 


each have the same quantitative effect on the cost of gas 
production when making 500 B.Th.U. gas in continuous 
vertical retorts on the basis set out in this paper. This 
may be taken as a typical,result of applying the principle 
of permutations in search of perspective. 


Continuous Vertical Retorts. 


Tables 1 to 6 relate to various aspects of carbonization 
in continuous vertical retorts which may be summarized 
as follows: 

(a) Influence of variation in calorific value. 
(b) Influence of throughput. 
(c) Influence of coal /coke price ratio. 

(d) Influence of breeze burning. 


‘GaAs JOURNAL,”’ Dec. 26, 1928 
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‘aleulations are made for an installation 
with a normal capacity of 15,000 therms per day, the 
deductions will be found to be applicable to smaller 
installations, with the possible exception that capital and 
labour charges have a greater significance in such cases 

Broadly speaking, when dealing with any particular 
coal it is found that a modern continuous vertical retort 
can do a definite maximum amount of work in the pro 
ye ‘tion of gaseous therms per day. In other words, over 
the range of calorific values generally declared, therms 
per retort per day are found to be constant. Seeing that 
the amount of fuel consumed in the producers to keep the 
setting at full capacity is more or less constant, it follows 
that the fuel requirements are approximately constant per 
therm of gas made. Thus when steaming to make lower 
calorific value gas, with consequent increase in volume of 
gas per ton of coal carbonized, although the percentage of 
prodenes fuel used per ton of coal increases, there is no 
increase in weight of producer fuel per therm ‘of gas made. 
With continuous vertical retorts it is also found that the 
tar make per therm of gas is very nearly constant on any 
given coal. 

Seeing that labour and capital charges are related to 
plant size, and that thermal output per retort does not 
vary with variation in calorific value, it follows that the 
under-mentioned factors may be ‘regarded as constant per 
therm of gas made, when the retort is working at ld 
given load irrespective of the calorific value of the ga 


Although the « 


Labour. 

Fuel. 

Capital Charges. 
Tar Credit. 


This will become apparent in Table 1 which studies the 
influence of calorific value on cost of gas production. 

The calculations are based on a number of assumptions 
which are set out immediately before the table. A few 
comments may be necessary by way of explanation. The 
yields, throughputs, &c., are based on the use of a good 
quality gas coal such as South Yorkshire screened ‘coal 
which is capable of being efficiently steamed in continuous 
vertical retorts. In assessing the value of the coke made 
for sale, a correction is made for Pi percentage of breeze 
which it contains. Steam production from the surplus 
heat leaving the settings is considered in the steam balance 
given in Table 2. Seeing that in every case the surplus 
steam per therm (after providing for retorts and pro 
ducers) is less than that normally required in the opera 
tion of a gas-works, credit is taken for this steam at 20d. 
per 1,000 ‘Ibs., which is suggested as a reasonable figure 
for the all-in cost of steam raised in solid fuel-fired boilers 
by which means the steam would otherwise have had to be 
raised. The capital cost item includes foundations, car 
bonizing plant, waste-heat boilers, coal and coke handling 
plant within the retort house, and the retort house 
building. The capital cost figure is based on a_typical 
15,000 therms per day installation and is calculated on the 
net capacity of the plant—that is, making allowance for 
retorts off for scurfing. The capital charges are based on 
the total figure of 12% per annum which is put forward as 
an adequate figure to cover interest on capital (5°%}, sink- 
ing fund (3%), and maintenance (4%). In this connection, 
maintenance is defined as the sum of money which has to 
he expended per ton of coal carbonized to keep the car- 
bonizing plant in first-class running repair for an indefinite 
period. 

It is further to be noted that all these costs relate te 
retort house cost of gas production and do not take into 
consideration costs of g gas treatment, purification, storage, 
&e. 

Table 1 shows the comparative costs of gas production 
when making gas of various calorific values from Yorkshire 
screened coal in continuous vertical retorts. It is assumed 
that the retorts are being worked to give maximum 
therms per retort per day. It will be noted that over the 
range 500 to 450 B.Th.U. the retort house cost of produc- 
tion per therm is very nearly the same, but with a 
tendency for the lower calorific value gas to he the cheaper. 
Above 500 B.Th.U. it will be observed that the cost rises 
by reason of the fact that there is a certain maximum 
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throughput for a given coal which is usually reached when 
making gas of about 500 B.Th.U., and therefore above 
this calorific value therms per retort per day fall off. 

Having said that the retort house cost per therm when 
making 450 B.Th.U. gas works out slightly cheaper than 
when making 500 B.Th.U. gas, it is, however, to be re- 
membered that the: costs on the rest of the works (puri- 
fication, &c.) are dependent on volume of gas, and that 
150 B.Th.U. gas —" over 10% greater volume per 
therm than 500 B.Th.U. gas. This factor alone probably 
absorbs the whole of the apparent difference. 

Examination of the figures in Table 1 shows that the 
price ratio between coal and coke is the dominant influence 
on variation of cost of gas production. This is brought 
out in Table 5. 

When coal is costing 22s. per ton, if the average price 
realized per ton of coke and breeze rises from (say) 18s. 3d. 
to 20s., it has an influence of 0°141d. per therm, while if 
the average price of coke and breeze rises to the same 
price as that of coal, then there is a reduction in cost of 
gas per therm from 1'688d. to 1°384d. It is to be further 
noted that as the price of coke rises the attraction of 
making increased quantities of water gas in the retorts 
disappears. 

Table 2 gives the steam balance for continuous vertical 
retorts at varying calorific values, the quantity of surplus 
steam falling as the calorific value of the gas falls. 

Table 3 sets out the facts (which are now almost axi0 
matic in their general acceptance) that it is more profit- 
able to work a plant at maximum therms per retort per 
day rather than to seek for the last therm per ton at the 
cost of reduced throughput and higher labour, fuel, and 
capital charges. 


The Economics of Breeze Burning. 


The great importance of the coal/coke price ratio 
naturally leads one to the consideration of the question of 
using a lower grade fuel in the producers. In the past 
two or three years the burning of breeze in step-grate pro- 
ducers has become a technical success, and therefore a 
consideration of the economic advantages of this develop- 
ment will not be out of place. 

When using coke from Yorkshire coal it is found that 
15% of the producer fuel can be below 3 in. When coke is 
worth 20s. per ton at works and breeze 5s. per ton and 
allowing 12°., breeze in the coke, the average value of the 
run-of-make coke is 18s. 3d. per ton. If, however, producer 
fuel is used containing 45°. breeze, then the value of pro- 
ducer fuel is only 13s. 3d. per ton. Obviously the higher 
the value of coke the greater is the saving by the use of 
low grade producer fuel. 

On the other side of the balance-sheet there are the costs 
associated with breeze burning, which may be summarized 
as increased grate area, increased steam consumption per 
lb. of fuel gasified, and increased labour cost (which is ap- 
proximately proportional to the grate area). 

An attempt has been made to assess these advantages and 
disadvantages in Table 6. This shows that the saving in 
fuel more than offsets the extra capital and labour charges. 
By burning breeze for 12 months on a 3 million c.ft. per 
day plant it is seen that a saving of from £1,350 to £2,000 
could be made under the conditions indicated. 

We may thus summarize our deductions in connection 
with continuous vertical retorts : 


The cheapest gas is made when retorts are worked at 

their maximum thermal output per retort per day. 

(2) The leading influence on cost of manufacture is the 
price relationship between coal cost and returns for 
coke and tar. 

(3) For a coal which is amenable to steaming there is 
little difference in the retort house cost of gas pro- 
duction over the range 500 B.Th.U. to 450 B.Th.U., 
hut the lower the value for coke, the more the attrac- 
tion to make low calorific value gas. Against the 
retort house saving with low calorific value gas must 
he offset the increased works cost. 

(1) Breeze burning by reducing the fuel cost is a paying 

proposition. 

Labour cost represents less than 8°. of the final cost 

of gas ca retort house. Tt is easy by excessive cut- 

ting in labour schedules and consequent reduction in 
general plant” efficiency to inerease cost of 
produe tion. 


(1 


_— 


Intermittent Vertical Chambers. 


In Tables 7 and 8 are given the comparative costs of gas 
production when making gas of varying calorific values in 
intermittent vertical ch: A ‘rs. In genera] the calculations 
follow similar lines to those for continuous vertical retorts. 
calorific 


[It will be observed from Table 7 that as the « 
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values fall below or rise much above 520 B.Th.U. per c.ft, 
the cost per therm of gas increases. It may be of interest 
to compare these figures on Table 7 with the similar figures 
on Table 1 for continuous vertical retorts. 

It is to be noted that both tables relate to the carboniza 
tion of South Yorkshire screened coal. 

The following observations may be made: 


(1) At 520, 500, and 475 B.Th.U. intermittent veriical 
chambers make more therms per ton than continuous 
verticals, but as the calorific value falls this advant 
age disappears. The advantage at high calorific 
values is due to the better cracking of the primary 
products with the static charge. The loss of this ad 

vantage at lower calorific values is due to the fact 

that with Bvt le steaming the quality of water 
gas from intermittent vertical chambers falls pro- 
gressively, whereas that from continuous vertical re 
torts remains approximately constant. 

(2) Whereas output in therms of the continuous vertical 
retort plant remains approximately constant with 
reduction in calorific value, with intermittent vertical 
chambers the thermal output falls off at lower calori- 
fic values. This is probably accounted for by the 
fact that in continuous vertical retorts water gas pro 
duetion is continuous, and the hot water gas per 
forms some useful work in carbonization. In inter 
mittent vertical chambers water gas is only made 
after the charge is coked, and therefore has little 
effect on carbonization. 

(3) Fuel consumptions are shown slightly higher for in 
termittent vertical chambers than for continuous 
verticals. It must be pointed out, however, that the 
modern continuous vertical retort plant is usually 
non-recuperative, giving a high yield of steam in 
the waste-heat boilers, whereas the intermittent ver 
tical chamber plant, as usually installed to-day, is 
a recuperative setting giving a lower yield of surplus 
steam. With the same degree of recuperation inter- 
mittent vertical chambers must of necessity have a 
higher fuel consumption than continuous verticals, 
since the coke leaves the chambers at high tempera- 
tures. 

(4) Labour costs are found to be slightly lower with in- 
termittent vertical chambers than with continuous 
vertical retorts. 

(5) Capital costs of intermittent vertical chambers are 
slightly higher than those of continuous verticals. 

(6) Taking these various facts into consideration it is 
found that the cost per therm is slightly higher when 
making gas of any given calorific value in intermit- 
tent vertical chambers than in continuous vertical 
retorts. At 500 B.Th.U. the respective figures are 
1°929d. and 1°688d. per therm. 


It may be argued that by taking Yorkshire screened coal 
one has set down conditions unduly in favour of continuous 
verticals. Therefore calculations have been made for both 
continuous vertical retorts and intermittent vertical cham- 
bers on Durham run-of-mine coal as set out in Table 9. 
These conditions are the more favourable to intermittent 
vertical chambers. 

Durham run-of-mine, when used in place of Yorkshire 
screened coal, has the following effect on results from con- 
tinuous vertical retorts : 


Reduces throughput, therms per ton, tar vield, and 
therms per retort per day. 
Increases fuel consumption, capital cost, labour cost, 


and surplus steam. 


On the other hand with intermittent vertical chambers 
Durham coal has the following effects : 


Reduces fuel consumption and capital charges. 
Increases throughput and therms per chamber per 
day. 


In view of the above it is to be expected that the use 
of Durham coal in place of Yorkshire coal (taken at the 
same basic price as in calculations for Yorkshire coal--22s. 
per ton) causes a fall in price of gas from intermittent 
verticals and a rise in price of gas from continuous verticals. 
But even so, when using Durham coal the cost per therm 
from continuous retorts is slightly less than that from 
intermittent vertical chambers. 

A point which may cause comment—and should be men 
tioned in passing— is the method of assessing maintenance 
cost of continuous vestionl retorts and intermittent vertical 
chambers. Maintenance cost is influenced by such factors 
as nature of coal, calorific value of gas, costs of materials 
and labour. There is available to-day far less information 
on maintenance cost under British conditions for inter 
mittent vertical chambers than for continuous vertical re 
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torts, and it is difficult to assess their ultimate comparative 
maintenance costs. In default of more precise informa- 
tion maintenance costs for both types of installation have 
heen expressed in terms of a percentage (4%) on the c -apital 
yalue of the carbonizing plant, which figure will, it is be- 
lieved, prove adequate. But in order to assess any possible 
error due to this assumption, it may be noted that a 25 
sreater maintenance cost of one system over the other 
only influences the final net cost per therm by 0°030d. 

To maintain a true perspec tive of the comparative costs 
of gas production in continuous vertical retorts and inter- 
mittent vertical chambers, it is necessary to observe that 
the retort house cost of gas production does not account for 
more than 25%, to 33% of the selling price of gas. Further 
it has been shown that there is relatively little difference 
in the cost of gas production from these two types of plant 
under similar conditions. Therefore other factors, such 
as nature of coal available, type of coke required, -alorifie 
value of gas required, size of install: ation, and local ament- 
ties, usually play a predominant part in the selection of 
new plant. 


The Significance of Benzole Recovery. 


At a time when benzole recovery is attracting so much 
attention, both as a profit maker and as a factor of national 
significance, one can hardly omit a few notes on this sub- 
ject in relation to the economies of gas production. 


In any calculations on benzole recovery it is usually 
assumed that ‘1 gallon crude benzole produced 40 c.ft. 


1:46 therms.”’ It is, however, necessary to keep in mind 
that—particularly with steamed vertical retorts—therms 
per ton are depe »ndent on the presence of the “ enrichers ”’ 
(such as ethylene, benzene, methane, &c.). The poorer the 
quality of these enrichers the greater must be the care in 
assessing the economic value of benzole recove ry. 

For ex: imple, with Scotch coal there is usually a lack of 
‘enrichers;’’ hence the lower thermal yield per ton of coal 
as compared with “eT coal. If with a declared calorific 
value of (say) 475 B.Th.U. it be decided to wash the gas for 
henzole to the extent of 2 gallons per ton, it will be neces- 
sary to make gas of about 195 B.Th.U. with probably dis- 
proportionate loss in therms per ton. 

The extent to which benzole washing affects therms per 
ton, especially at lower calorific values, is not sometimes 
appreciated. To take an example, assume that an under- 
taking operating continuous vertical retorts is making 460 
B.Th.U. gas and carbonizing Yorkshire nuts. The effect 
of produci ing 2 in a of be nzole by washing the gas while 
maintaining the calorific value is to reduce the therms per 
ton of coal from 90 to 82 and to render approximately 14° 
more coke available for sale for a given daily the mal 
output, 

Broadly speaking, therefore, 
ditions with continuous vertical 


for an existing set of con- 
retorts, the best return 


from benzole washing follows a reduction in declared 
calorific value of gas rather than a rise in the calorific 
value of the unstripped gas. No generalizations can he 


made on this matter, and it is suggested that before em- 
barking on benzole recovery detailed calculations should 
be made covering such items as effect on therms per ton, 
throughput, plant output, and coke for sale. 

If one may be permitted to sum up this aspect in a 
lighter vein, it may be suggested that be nzole recovery can 
best be applied in the slimming of a “ fat ’? therm and is 
of little value in the case of a “‘ lean ”’ therm. 

With intermittent vertical —— the position is 
slightly different. The “ straight gas ’”’ from this type of 
plant has a higher calorific value. oe that from con- 
tinuous vertical retorts when using the same coal, and 
therefore lends itself better to stripping. Further, steam- 
ing down the calorific value of the gas in intermittent 
vertical chambers is less economically satisfactory than in 
continuous vertical retorts. For example, it can be shown 
that the final cost per therm of 500 B.Th.U. gas is slightly 
cheaper when making 520 B.Th.U. gas in the chambers, 
henzole washing down to 500 B.Th.U. and delivering a 
final yield of 75 therms per ton from Durham run-of-mine 
coal than when steaming the gas in the chambers down to 
500 B.Th.U., neglecting benzole washing and delivering a 
final yield of 82 therms per ton. Here, again, an extra 
13%, eoke for sale becomes available for a given daily 
thermal output of gas. 

To sum up, benzole recovery is attractive in that the 
sale of the crude spirit or finished product brings a new 
and tangible cash return. The losses, when they occur. 
are merged into the cost of gas production. Provided that 
coke market, tyne of coal, type of plant, and declared 
calorific value of gas are suitable, benzole recovery may 
materially reduce the cost of gas. But, as already men- 
tioned, it is a subject upon which generalizations can be 
highly misleading and only specialized consideration of 


34] 


local conditions can supply the correct answer in each 
case. One has not been considering benzole recovery from 
the point of view of national importance. It is appreciated 
that at any time this may overrule purely economic 
considerations. 


Carburetted Water Gas as a Coal Gas Auxiliary. 


A little over twelve months ago there appeared in the 
*“Gas JOURNAL ’’* a very able and convincing exposition 
on the subject of carburetted water gas as a coal gas 
auxiliary. Coming as it did from the firm whose name is 
synonymous with water gas in this country—Messrs. 
Humphreys & Glasgow, Ltd.—the articles commanded at- 
tention and respect. But, as was remarked in Editorial 
comment, some of the conclusions were so startling that it 


was thought that the contribution would ** cause more 
than a flutter in gas engineering circles. 
One has waited in vain for a statement of the ‘‘ opposite 


side ”’ of this fascinating subject. Taking into considera- 


tion the source of the articles, it was only natural that the 
best case possible would be made out for water gas. True 
perspective on this matter is of great importance to the 
Gas Industry, and therefore one has ventured to consider 
the matter from the angle of one who is associated with 
coal carbonization. Between these two differing view- 
points our friends in the Gas Industry may safely be 
trusted to determine the via media. 

To refresh your memory, in the articles above-mentioned 
it was shown 


‘arburetted water gas is cheaper 
to manufacture a coal gas per se—i.e., carrying 
the whole load; that including works capital 
charges, peak-load carburetted water gas costs only 
three-fifths of the cost of peak-load coal gas for the 
same service; 


(1) that ‘‘ peak-load ’ 


(2) that the whole new duty of 1d. per gallon on all gas- 
oil used in Great Britain is but a small fraction of 
the reflex benefits of carburetted water gas in the 
gas coal and residual markets; 


(3) that the advantages of carburetted water gas as a 
coal gas auxiliary are permanent, 


Dealing with the last point first, it would be both futile 
and ungenerous to deny the important and permanent 
place which carburetted water gas holds as an auxiliary 
to coal gas production. One’s criticisms will be directed 
to some of the statements in support of carburetted water 
gas production which, through over-enthusiasm, have, it is 
suggested, lost their true perspective. 

For the understanding of this argument it will be neces- 
sary to repeat the comparative works costs included at the 
end of Part I. of the articles under review. It will be 
remembered that the calculations are based on a works 
with an annual output of 4,000 millions of 500 B.Th.U. 
gas, of which 80°%, of the annual output is taken as base- 
load gas and 20°% as peak-load gas 


(1) Coal Gas per se 


fi.e., carrying the whole load]. 








Pence. 
Per 1,000 Per 
C.Ft. Therm. 
Manufacturing cost, Jess wear and tear 10°60 2°12 
Wearandtear. . . OPS wwe % 4°00 0°80 
Capital charges 5°40 71°08 
WorkKS Cost COAL GAS perse . .. .« 20°00 4°00 
(2) Coal Gas for Peak-Load. 
Pence. 
Per 1,000 Per 
C.Ft Therm. 
Manufacturing cost, Jess wearandtear . . 11°37 2°27 
Weerame tet. 6. 3 « Co se 4 ° 8°57 1°71 
Capitalcharges .. . a ee 12°73 2°55 
Works Cost OF COAL GAS FOR PEAK-LOAD 32°67 | 6°53 


* «Gas JOURNAL,"’ Aug. 23 and 30, 1933. 











(3) Coal Gas for Base Load. 


Pence 


Per 1,000 Per 
C.Ft. Therm. 

Manufacturing cost, Jess wearandtear . . , 10.41 2°08 
Weeee ame teee ow ew ere we ie we 8 2°86 0°57 
Capital charges . . + + © © «© @ « 3°57 0°71 
Works Cost OF COAL GAS FOR BASE-LOAD . 16°84 3°37 


(4) Carburetted Water Gas for Peak Load. 


Pence 
Per 1,000 Per 
C.Ft. | Therm 
Manufacturing cost, Jess wearandtear . . . 12°80 2°56 
Wear and tear 1°50 0° 30 
Capital charges . ... « , es 6 5 66 1°13 
y hed aameed | 
Works Cost oF C.W.G. FOR PEAK-LOAD . . 19°96 3°99 
(5) Carburetted Water Gas per se. 
Pence 
Per 1,000 Per 
C.Ft Therm 
Manufacturing cost, Jess wearandtear . . . 12°43 2°49 
Wear and tear » tae Gee? sy 1°40 0°28 
Capital charges bi} le ‘ 2°70 o'54 
Works Cost OF CARBURETTED WATER GAS . 16°53 3°31 


The following comments are put forward relating to the 
various items: 

Plant Capacity.—Consideration of the annual output 
chart shows that the maximum week is 114 millions (the 
average daily make during this week being 16°25 millions). 
The maximum day’s output is given as 18 millions and 
lasts for one day. To meet these conditions a plant with a 
total rated capacity of 20 millions is made available. One 
suggests in the first place that a plant with a capacity of 
18 million c.ft. per day is adequate. Even with a plant of 
this size the 


Annual output 


> 60 
Rated capacity 


Percentage. 


Seeing that the capital cost of a carbonizing plant is 
appreciably higher than that of a C.W.G. plant of similar 
capacity, to provide unnecessary plant in a calculation of 
this nature operates to the disadvantage of coal gas manu- 
facture. 

Capital Costs.—The relative capital costs of coal gas plant 
and C.W.G. plant are of considerable importance in a com- 
parison of their merits. In the articles under consideration 
the capital cost of a 20,000,000 c.ft. per day works ex- 
cluding holders was taken at the rate of £45,000 per 
million for coal gas and £22,500 per million for carburetted 
water gas per se. The former figure appears excessive for 
a 20 million works in the light of available information. 
Probably the most authoritative figure published is that 
of Mr. T. Hardie,* who gave the total capital cost of 
modern works as £35,000 per million, excluding holders. 
This latter figure is much more relevant to a large 
installation. 

Wear and Tear.—Coal gas production is charged with 
4d. per 1,000 c.ft. for wear and tear when the total 4,000 
million ¢.ft. is from this source. This figure obviously 
covers two items, costs associated with maintenance of the 
carbonizing plant and costs associated with maintenance of 
the rest of the works. The latter item is substantially con- 
stant irrespective of the type of gas production plant. 
Fourpence per 1,000 c.ft. represents a figure of over 5s. per 
ton of coal carbonized. If, therefore, the wear and tear 
figure is divided into two equal portions a very generous 
provision has been made for carbonizing plant maintenance, 
while the remaining 2d. is applied to general works main- 
tenance. This procedure of sub-dividing wear and tear into 
two equal parts was, it will be remembered, applied to 
coal gas manufacture by Mr. George Evetts in his paper 
on *f Economics of Gas Production ”’ to the Institution of 
Gas Engineers, June, 1925. 

Water gas production per se is charged with a total wear 


* See Presidential Address to the Southern Association, 1927, ‘‘ Gas 
JOURNAL "’ for April 6, 
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and tear of only 1°40d.—a figure less than that above su 

gested for general works maintenance when coal gag an 
is made. Allowing the small figure of 0°5d. per 1,009 ch 
for maintenance of the C.W.G. plant proper, the corre. 
sponding “ all-in ”’ figures are: = 































































4d. with coal gas. 
2°5d. with C.W.G. 


Wear and Tear: Peak-Load Coal Gas. 


When dealing with the cost of coal gas under peak-loa 
conditions in the articles under consideration, it is assume 
that the peak-load wear and tear bears a 3 to 1 ratio ¢ 
the base-load wear and tear. The reasoning underlyin, 
this is that a large amount of plant is assumed to be lyin 
idle waiting just to take on a short peak-load, and therefy 
must bear a disproportionate amount of wear and tear per 
unit of gas made. If base-load plant never required re 
pairs this might be so—although in this case the item 
maintenance cost would itself almost disappear. 

But let us consider the practical case of an 18 million per 
day carbonizing plant with a base-load of 10} million ¢ ft 
On the assumption that a carbonizing plant requires to be 
let down for repairs at least every five years, then 35 
million ¢.ft. per day naturally comes down every summer 
for this purpose. The increasing autumn load jis to this 
extent taken up by a repaired unit put back into com. 
mission. It, therefore, may be argued that only those 
plants which are specifically put on and let down for a few 
months should bear disproportionate peak-load costs, 

Arguing along these lines the comparative base-load and 
peak-load maintenance costs are as follows: 


) 
ia 
5 
U 
5 


re 


TOTAL CARBONIZING PLANT MAINTENANCE 
2d. X 4,000 millions . £33,300 


3ASE-LOAD : 


14 X £33,300 


: — a*ied, one aaaaead 
18 X 3,200 millions 9 ’ c.ft, 


PEAK-LOAD 
+ X £33,300 a aad 
18 X 800 millions ay tees 
Treating the maintenance costs of the rest of the Works 
similarly we arrive at— 


Totals of 
Base-load wear and tear 3°90d. per 1,000 c.ft. 
Peak-load wearandtear . . s°498. ., rr 


Capital Charges. 


It is necessary to allocate capital charges according to 
the base-load or peak-load sections. But here, again, it is 
nothing to do with peak-load gas when a bhase-load plant 
has to be repaired. In other words, to make 10} million 
c.ft. per day indefinitely and to allow a plant six months 
off for repairs every five years it is necessary to allocate 
the capital charges of 114 million ¢.ft. per day against base- 
oe leaving 63 million c.ft. for peak-load capital charges. 

us— 


TOTAL CAPITAL CHARGES: 


10% X £630,000 £63,000 


3ASE-LOAD CAPITAL CHARGES 
11°5 X £63,000 
18 xX 3,200 millions 





3°02d. per rooo c. ft. 


PEAK-LOAD CAPITAL CHARGES: 
6°5 xX £63,000 


Qwest Ee ll ee f *Sed. ” , ” 
18 x 800 millions z : 


Additional Fuel and Labour for Peak-Load 
Coal Gas. 


Calculations are given in the articles which show the ex- 
tent to which the cost of peak-load coal gas and base-load 
coal gas is influenced by the need of standing retorts under 
heat ready for emergency. Although the provisions are 
on the generous side it has to be admitted there is a greater 
expense in standing carbonizing plant under fire than that 
associated with emergency C.W.G. plant. : 

The only modification suggested here relates to reducing 
the plant capacity from 20 million ¢.ft. to 18 million c.ft. 

his gives manufacturing charges (less wear and tear) as 
follows :— 

Base-load gas 

Peak-load gas 


10° 448d. per 1,000 c.ft. 
s3°204d. ,, 8 








0! 
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We are now in a position to re-caleulate the various tables 
on the above assumptions, 


Re Calculated Figures. 


4,000 millions. 


Annual output . 
114 millions. 


rt WOE «se ee «1! he 

(Average daily in max. week 16°2§ mill.) 

Maximum day’s output 3 

Total daily maximum capacity . > 
Annual output 


18 millions (1 day). 
18 millions. 


ercentage : 60°, 
Percentag Rated capacity 

Base-load <_<. « « « « > = » & Se, 
Peak-load . a ee Soo millions. 


10°57 millions/day. 


Base-load portion of plant 
7°43 millions/day. 


Peak-load portion of plant 


CAPITAL COST 
18,000,000 at £35,00 /million £630,000. 


(1) Coal Gas per se. 





Pence. 

Per 1 000 Per 

Pt. Therm 

Manufacturing cost, Jess wearandtear . . . 10°60 2°12 
Wear and tear carbonizing plant 2°00 0°40 
Wear and tear rest of works = : : ? A 2°00 0°40 
Capital charges (10%, On £630,000) 3°78 0°76 
15°35 | 3°68 


(2) Peak-Load Coal Gas. 


Soc million c.ft. on plant, 7°43 million c.ft. per day capacity. 





Pence. 
Per 1,000 Per 
C.Ft. Therm. 
Manufacturing charges, Jess wear andtear . . 11° 204 2°241 
Wear and tear . Te ie ye oe ae 4°440 o' 888 
Capital charges. Pee Spry eee eo 6°820 1° 364 
Total 22° 464 4°493 


(3) Base Load Coal Gas. 


‘3.200 million c.ft. on plant, with 10°57 million c.ft. per day capacity. ] 





Pence. 
Per 1.000 Per 
C.Ft Therm. 
Manufacturing charges, Jess wearand tear . . 10°448 2°089 
es? ay a! oe ab ee ee 3° goo 0° 780 
Capital charges 3°020 0° 605 
Total 17° 368 3°474 


(4) Carburetted Water Gas Peak-Load. 


7°43 millions capacity, 800 millions per annum. 


Pence. 
Per 1.000 Per 
C.Ft. Therm, 
MME. o's «oe 9 ww <a 12°80 2°56 
I SR le a ae re 2°74 0°55 
Capital charges (10%, on £148,600) 4°46 o*&9 
Total 20°00 4°00 
(5) Carburetted Water Gas per se. 
Pence. 
Per 1,000 Per 
C.Ft Therm. 
a = = a. 
Manufacturing Pe ee ee: ar 12°43 2°49 
Wear and tear. . ee ee ae ae 2°50 0°50 
Capital charges (10%, on £406,000 2°43 0°49 
Total 17°36 3°48 


Summarizing these revised figures, we find that peak- 
load carburetted water gas is more expensive to manu- 
acture than coal gas per se (contrary to the original 
statement). We find that peak-load coal gas is slightly 
more expensive than peak-load carburetted water gas and 
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that the combination coal gas _ base-load/carburetted 
water gas peak-load under the conditions given for an 18 
million c.ft. per day works is 0°1ld. per therm cheaper than 
an all-coal-gas works (compared with over four times this 
figure in the original statement). 


Summary of Original and Revised Figures. 


Original, Revised, 
nes 500 B.Th.t 
Pence per Pence per Penceper Pence per 
1,000 C Ft- Therm 1,000C.Ft. | Therm. 
Coal gas (per se) a” Sed suey te 20°00 4°00 18°38 3°68 
Peak-loadcoalgas . . . . 32°67 6°53 22°46 4°49 
Base-load coal gas - ee 16°84 3°37 17°37 3°47 
Peak-loadC.W.G. . .. . 19°96 3°99 20°00 4°00 
C.W.G. (per se) — 16°53 3°31 17°36” 3°48 
Coal gas base-load 3200 million ) pa af 
77 ma > — o ne 
C.W.G. peak-load 800 million | Haas 8 49 is 3 
Saving of combination over all 
coal gas ; 2°54 o'5! 0°48 o*10 


* 1d. per gallon on the price of gas oil puts this figure up to 19°36d. per 1,000 c ft. 


An increase of 1d. per gallon on the price of oil would 
practically wipe out this advantage. 

This reconsideration of the facts, therefore, shows that 
carburetted water gas will always take an important place 
as an auxiliary to coal gas production, but that there is 
no reason to believe that a supply of cheaper gas will be 
forthcoming from a substantial increase in its production. 

The suggestion of a 4,000 million C.W.G. plant per se 
is not stressed in the original contribution, nor does one 
imagine that it would be regarded seriously for a large 
undertaking to be entirely dependent for its gas output 
upon the importation to the works of bought coke and 
foreign oil. 


Importance of Coke and Tar. 


The “ reflex ’’ benefits attributed to water gas produc- 
tion are based on the assumption that an extra supply of 
coke and tar from coal gas production would cause a 
* collapse ’’ in prices, at any rate of the former bye- 
product. 

We thus arrive at the same conclusion in each of the 
sections of this paper—coal gas production, benzole re- 
covery, and water gas production—that the value of and 
the market for coke and tar are of supreme importance to 
the future development of the Gas Industry. Are we to 
accept that when 7} million tons of gas coke is available 
for sale the market is approaching saturation and that a 
million or two more tons of coke will cause a “ collapse ”’ 
in price? Can this possibly be the case when over 40 
million tons of coal are being used in domestic hearths 
alone? Are we to consider that tar markets are saturated 
when thousands of tons of imported bitumen are entering 
the country and when hydrogenation plants—a likely pur- 
chaser for tar—are coming into the realms of commercial 
probability ? 

It is suggested that a great deal more can be done by 
the Gas Industry in the stabilization and extension of the 
markets for both coke and tar. It appears that this line 
of endeavour may well have more far-reaching influence 
upon the production of cheap gas than any practicable 
trimming of labour schedules and economies in plant con- 
struction costs. 

It is in this belief that one ventures to outline a few 
suggestions regarding the development of coke sales: 





(1) Market Research.—In view of the importance of 
coke sales to the prosperity of the Gas Industry, one 
wonders whether enough attention is being paid to 
market research. For example, is it known in detail 
for what purposes, in what sizes, and with what re- 
sults the 73 million tons of gas coke is being used in 
industry and the home? To cite an example, would 
it not be possible for some official body—such as the 
Institution of Gas Engineers—to make, through the 
various gas undertakings (each working in contact 
with local building authorities), a survey of the prob- 
able future demand for coke and the nature of the 
coke required? In some parts of the country the coke 
boiler for domestic hot water is standard equipment 
even in the small house as built to-day. In other 
parts the kitchen range or parlour fire boiler is still 
popular. In the sale and distribution of gas the 
problems of London and Birmingham may be similar, 
but in coke sales they are entirely different. A correct 
understanding of local coke requirements should often 
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be the deciding factor in the choice of type of carbon- 
izing plant. 

(2) Market Organization.—Having determined what 
the consumer wants, it becomes necessary so to 
organize the distribution machinery that he may get 
his requirements. There is need for national co- 
ordination of coke sales, with due evaluation of such 
factors as standardization of nomenclature, burning 
properties, percentage of ash and moisture, and so on. 
While recognizing the obstacles that have to be over- 
come there seems a good case for co-operation between 
the gas and coking industries in the development of 
coke sales, Assuming that ten million tons of coke 
per annum are being disposed of in this country in- 
dustrially and domestically, a difference of sixpen:e 
per ton represents £250,000 to the two industries. Has 
not the time come for some national body on the gas 
side to take up coke sales as its main work, this form 
ing naturally the first step towards co-ope ration with 
the coking industry. : ; 

(3) Improved Preparation.—Coke preparation 1s to- 
day receiving much more attention than it used to. 
Proper quenching, handling without unnecessary 
breakage and proper sc ey all have their influence 
on the final value of coke. A striking example of this 
can be quoted in connection with intermittent vertical 
chambers. A few years ago the coke from such a plant 
was regarded as difficult to sell, but it is now recog- 
nized that a first quality coke can be produced in 
vertical chambers if suitable steps be taken, including 
controlled quenching, the use of the natural smalls in 
the producers, and the cutting for sale of the large 
low-moisture coke, coupled with the use of gas coal of 
low ash content. 

(4) Technical 
adequate attention is being 
apparatus in which coke is 
must admit that the average coke buyning boiler 
installed for domestic use is anything but efficient 
with the constantly varying condition of its fuel bed. 
Would not co- ordinated research into these matters 
yield a handsome return on the investment? 


Tar. 


Similarly with tar, one eannot help feeling that there 
is a tendency on the part of many people to class tar as a 
‘« bye-product ”’ of re elatively little importance. Yet as has 
already been mentioned it is of more sea ince to devise 
a scheme for increasing the revenue from tar by Id. per 
gallon than to endeavour to reduce the carbonizing labour 
by 60° Is it not well within the bounds of possibility that 
we shall see an extension of the proper treatment of tar at 
the gas-works, providing from the distillation residues a 
road tar or tar emulsion for local use and making available 
the distillates for supply to centralized hydrogenation 
plants for conversion into motor spirit? In view of the 
great importance that tar has on gas production costs, we 
should use every endeavour and watch every possibility of 
raising the value of crude tar. 

In conclusion, our study of perspective in carbonizing 
costs may perhaps be summed up into a sentence which 

3 we may well regard as a resolution for the coming winter 
*“* Work the carbonizing plant to give maximum thermal 
output per unit; staff the plant adequately: watch fuel con- 
sumption especially; keep an eye on coal quality; and. 
most important of all, give the development of coke an] 
tar sales special consideration.”’ 

This paper—like all other ‘‘ W-D.”’ products—is the result 
of team work, and I take this opportunity of acknowledging 
my indebtedness to various members of my staff and in par- 
ticular to Mr. T. C. Finlayson. 


APPENDIX. 
COMPARATIVE Costs oF GaAs PRopUcTION. 


Research.—Are we satisfied that 
paid to the design of the 
to be burnt? Surely We 





Continuous Vertical Retorts. 
Comparative Costs of Gas Production at Varying Calorific Values. 
(See Table I.) 
ASSUMPTIONS MADE— 
Size of plant 15,000 therms per day. 
Coal—Good quality gas coal such as S. Yorkshire screened. 
Coal cost 22s. ton 
Coke value 20s. ton. 


Breeze value 5s. ton. 

Percentage breeze made per ton coke, o — 2 in. = 12%. 
Value of coke plus breeze per ton as made 18s. 3d. 
Tar value (crude) 24d. per gallon 

Surplus steam value 20d. per 1,000 Ibs. 


CAPITAL COST OF PLANT 
making 500 B.Th.U. gas 
per therm per day. 

CaPITAL CHARGES allowing for interest, sinking fund and maintenance = 
12% per annum, 

Working days per annum 250 
Labour rated at 11s. 6d. per shift 
Number of men = 14. 


(making allowance for scurfing retorts) when 
£260 per ton throughput per day or £3°25 
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TABLE 1.—Continuous Vertical Retorts. 


onc Costs of Production at Varying Calorific Values, 





ee ee Eee . cae 
ee. « 6 Oe 6 & oe oe ae A B ( D 
Calorific Value, B.Th.U. perc.ft. . .- 520 500 
Throughput—tons per inch major axis 
of retort per day. O° 104 o* 104 0° 097 0’ oR8 
Therms per ton 75°6 80°o 86°0 an 
- ? 
Tar, galls. per ton. II‘o 12°0 | 13'0 14°09 
Dry fuel, %, on weight of coal ~~ ae 13°75 | 14°8 16°2 
Gross coke make with 5%, Hy 0 (% on 
weigmteleces} « . .« s+ s+ « «|e 69°0 =| 67°5 65°5 
Comparative thermal output per retort 
per day (500 B.Th.U. gas 100%) . | 94°5 100 |100 100 


All Figures Pence per Therm 


Coalcost . ., 3°492 3° 300 3°070 | 2°88 
ee se 5 lw es 0° 137 0°129  0°12g| o'r 
«6 Qe o'419 0° 395 0°395 | 0°95 
~ * I) 
ee oe oe eS 0°396 =0°374 0° 374 | 0°374 
ee 4°444 4° 195 3°968 | 3°76 

Less 
Gross coke . ‘ - ° ‘ P s P 2°028 1°889 I°719 1°S26 
Tar oes ee ee ee O* 364 0°375 0° 375 ra) 375 
a a ae ee ee ee ee 0°297, =0°246 | 0°215_ ovlgr 
OS CO ira ew 2°689 2°510 2°309 = 2*092 
NET COST PER THERM. « « 1°755 1°688 1°659 «1615 


TABLE 2.—Steam Balance. Continuous Vertical Retorts. 
Variation in Calorific Value. 
CO .« «6 6 &@ os 0 «@ A B Cc D BB 


Calorific Value, B.Th.U.. . 520 500 175 $50 500 


Throughput, tons per inch 

majoraxisperday . . . O° 104 O° 104 ©°097 ~=0088 | O*r04 
Therms per ton 75°6 80°0 86°0 94°0 80°0 
Dry fuel, ? on weight of coal 13°75 13°75 14°8 16°2 13°75 
Lbs. dry fuel per therm gas . 4°07 3°85 3°85 3°85 3°85 
Gross steam made per therm 

(after deducting that used 

for fam and boiler feed 

pump)... ‘ 18°72 17°71 17°71 17°71 17°71 
Steam for steaming retorts, 

Ibs. pertherm . 2°67 4°20 5°81 7°00 4°20 
Steam for nen Ibs. pet r 

Gm .. ss rr 1°20 1°15 Its 1°15 2°88 
Net surplus steam, lbs. per 

therm o- « 6. -Saee 12°36 10°75 9°56 10°63 
Value of surplus steam at 20d. 

per 1,000 lbs., pence per 

erm 2 « oe mw ew 0° 297 0° 246 o°215 o' Ig! 0213 


TaBLE 3.—Continuous Vertical Retorts. 


Comparative Cost of Production at Various Throughputs. 












ag ee ee B BX BY 
Calorific Value, B.Th.U.. - - - 500 500 500 
Throughput, tons per inch major axis 
per day — ’ oO* 104 0098 0'092 
Therms perton .. . 80°90 81°o 82°0 
Tar, galls. perton . . 12°0 12°0 12°0 
Dry fuel, % on weight of coal 13°75 14°5 15°25 
Gross coke make with 5% H,0(% on 
weight of coal) yy ie 69°0 68°75 68°5 
Comparative thermal output (500 
B.Th.U. gas at maximum through- 
put 100%,) Tar ee oe a ee ee 100 95°5 go"6 
All Figures Pence per Therm. 
Coalcost . 3° 300 3° 260 3° 220 
Labour . 3) °S a «eA o*129 0° 135 o' 142 
ere a ee ee a 0° 395 oO’ 412 0° 427 
a a ee ee 0° 374 0° 304 0° 413 
ae ea “ae 4°198 4°201 4° 202 
Less 
RN Ck ea etiie, < . 1°889 1°865 1°542 
Tar ‘ he ie : 0° 375 0° 370 0° 305 
Surplus steam 0° 246 0° 262 0° 274 
Total credit . 2°510 2°497 2°48! 
NET COST PER THERM. .. . 1° 688 1° 704 1°72! 
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TABLE 4.—Steam Balance. Continuous Vertical Retorts. TaBLeE 6.—Continuous Vertical Retorts. 


sot apa . Effect of Breeze Burning on Cost of Production. 
Variation in Throughput. 
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Tae GR Se Re SOM B BB. Ba BaB 
* B Bx BY ‘ 
os - : 500 500 500 500 
calorific Value, B ee ore or 500 500 | 500 B.Th.U. phn , B,Th.U. — . 
: Normal. veces Normal. oe 
: inci (as Burning. Burning. 
Throughput—-tons per inch, major axis per -_ 

1 a oe eee Ps 104 _ 098 . 092 s- d. s. d. s. d. s. d. 
Themsperton .- + © © © © © * ed ol 82 oe 22 0 22 0 22 oO 22 0 
pry fuel, % on weightofcoal. . . . 13°75 14°5 15°25 Coke value per ton made. . 20 0 20 oO 24 4 24 4 

; Breeze value perton . . . 5 oO 5 0 5 © 5 o 
bs. dry fuel pertherm gas. . . . . 3°85 4°02 4°17 Average value coke and breeze 
Gross steam made per therm (after deduc- BR Se ee ee 18 3 18 3 22 Oo 22 0 
tion for fan and boiler feed pump). . 17°71 18°50 19°20 Value of producer fuel per ton 18 3 13 3 22 0 15 6 
Steam for steaming retorts, lbs per therm 4°20 4°20 4°20 
Steam for producers, Ibs. per therm | ¥°%S 1°21 1°27 = 
All Figures Pence per Therm. 
Net surplus steam, Ibs. per therm. -| 33 36 13°09 13°73 w =o 
Value of surplus steam at 20d. per 1,000 | L ee os ee be 3°300 3° 300 3°300 | 3°300 
Ibs., pence per therm . a te. wee 0° 246 0° 262 0° 274 oO a a 0° 129 0° 137 O°129 | O°137 
Ps Sess ee eS 0° 395 0° 287 0°477 0° 336 
Capital a ge a Oe 0° 374 0° 380 0° 374 0° 380 
Pe? ih a Ow 4°198 4° 104 4°280 4°153 
TABLE 5.—Continuous Vertical Retorts. Cae 
Gross coke a a 1°889 1° 889 2°275 2°27 
Effect of Coal/Coke Ratio on Cost of Gas Production. a er ee 0° 375 0°375 0° 375 0° 375 
Surplus steam ea eo oe 0° 246 0°213 0° 246 o'21 
oo B D Bi D: B> De Totalcredit . . . 2°510 2°477 2° 896 2°863 
Calorific Value, B.Th.U. 500 450 500 450 500 450 NET COST PER THERM . . 1°683 1°62 1° 384 1° 290 
d s d a  <€ s d d ) 
Coalcost . . + - 22 0 22 0 22 0 22 oO 22 Oo 22 0 
Average price realized . ° 
per ton coke and Intermittent Vertical Chambers. 
a aa “Gr 18 3 ss 4 20 0 20 Oo 22 0 22 0 ; 
= —— |—————<— —______'___ — ——___—_ Comparative Costs of Gas Production at Varying Calorific Values. 
Basic data as Table 1 : 
(See Table 7.) 
All Figures Pence per Therm. Basic ASSUMPTIONS— 
Size of plant = 15,000 therms per day. 
Oz Go quality gas coal such as S. Y shi scre é 
ee 3°300 2* 808 3° 300 2*808 3°300 © -208 Ce ul 700d quality gas coal such as S. Yorkshire screened 
Labour. - ‘ ‘ P o°129 o’129 o*129 o*129 o°129 o°129 Coal cost 22s. ton, 
OS a 0° 395 0° 395 0° 435 0° 435 0°477 0°477 Coke value 20s. ton. 
Capital . . . .| 0°374 0° 374 0° 374 0° 374 0° 374 0° 374 Breeze value—(o — § in.) 5s. ton. 
f a as a = 7 io ry = %erce re 2270 * > > r yO 
Total. . « « 4° 198 3°706 | 4°238 3°746 | 4°280 | 3°788 ~ rcentage breeze made per ton coke 10%. 
Less Value of coke plus breeze per ton as made 18s. 6d. 
Grosscoke. . .| 1°889 1°526 2°070  1°672| 2°275 | 1°840 Value of crude tar = 24d. per gallon, 
r. fe fal jamie om ae 0’ 2% , 
eet. * 2h Se) Se) See) Se 375 Value of surplus steam = 20d. per 1,000 lbs. 
Surplus steam. . 0° 246 o*1g!I 0° 246 oO’ 191 0° 246 o’1gI 
I 4 ' 
Total lit pace ss pee aut acme genes CaPITAL Cost OF PLANT (when working on 12-hour carbonizing cycle and 
4 2 2°5 2° 0g2 2° 6 2°2 2°8 2 : See ; : thee 5S 
‘apeiron Mr tl (sedis iat Miatics ait fl Mibdh 2 et making 515 B.Th.U. gas and allowing for loss of time for scurfing) on 
Wer Cost aed Durham coal £280 per ton per day and S. Yorkshire screened 
os z 
: coal 290 per ton per day. 
THERM. . 1°688 1°614 1°547 1°508 1°384 1° 382 £290 pe Pp y 
CAPITAL CHARGES allowing for interest, sinking fund, and maintenance 
12‘ per annum. 
Working days per annum = 250. 
Labour rated at 11s. 6d. per shift. 
Continuous Vertical Retorts. Number of men. = 12. 


Effect of Breeze Burning on Cost of Production. 


See Table 6.) TABLE 7.—Intermittent Vertical Chambers. 


ASSUMPTIONS (generally as explained for Table 1)— South Yorkshire Screened Coals 


Calorific value of gas = 500 B.Th.U. per c.ft. 
Size of plant = 15,000 therms per day. 


























: d Scheme No.. . -. + « -~ Vv WwW X Y Z 
Coal = good quality gas coal such as S. Yorkshire screened. - 
Coal cost = 22s. ton. Calorific Value, B,Th.U.. .- 550 520 500 475 45e 
Coke value = 20s. ton. Therms per ton. eer 3 78 2 87°5 94 
Breeze value = 5s. ton. Dry fuel, % on weight of coal 12°2 13°2 14°5 16°3 18°5 
Percentage breeze made per ton coke (o — in.) = 12%. Tar, — per = Na Ba tg 10 10 10 10 10 
Tar value Ld. os ‘ Gross coke made, wit 5% 
ore eraie) 214. per gallon H,O (°/, on weight of coal). 71 70 69 67°65 66'0 
Surplus steam value = 20d. per 1,000 Ibs. --—— 
Comparative throughput per 
Cap ' chamber per day (500 
~APITAL COST OF PLANT— B.Th.U. gas = 100). . . | 118 109°5 | 100 89°0 78°5 
Without breez ing “25 De ,, 
? t breeze burning, £3°25 per therm per day danas er Bieddal 
With breeze burning, £3°30 per therm per day. 
‘ Cost of production — 
: : : Coal eid "616 *38 3°220 ‘ol 2°8 
CaPiTaL CHARGES (interest, sinking fund, maintenance), 12%. eM A Shana . abnems ees pte 
Fuel 0°393 -0°397. «0413, | 0435-0" 459 
BREEZE BURNING— Capital oO’ 412 o°418 0°435 0°457 0°484 
Percentage breeze (o — § in.) in producer fuel = 45%. al a 4°53" SO: 1 OF | A ES cc 
Total make breeze per ton coal carbonized = 1°66 cwt. Less— 
Total fuel required per ton coal carbonized (13°75%) 2°75 cwt. Gross eee) Co. 1‘992 1° 868 1°717 1°559 
Of this 45% is breeze y = 1°24 cwt. —_ : nibh Je a: esa d 0° 343 — phn —— 0° 266 
Surplus breeze siadi ar iSite Eine; petualiy idl | 0°42 cwt. Surplus steam . . . . | O'104 | O'O! 0°07 0°05 0°040 
Producer fuel value 4 ne Wie oS Total credit . . . | 2°607 2°401 2°249 2°061 1°865 
Fuel cost per therm gas . «> s . O°2076. mS, et eo | a it tte 4 
NET COST PER THERM . .. 1.24 1°909 1°929 1°958 1°997 


~ABOUR = 25% more labour on producers, 
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TaBLe 8.—Steam Balance. 


Coal 


Scheme No 


Calorific Value,B.Th.U 


Therms per ton 
Dry fuel, %, on weight 


of coal 


I.bs. fuel, per therm 


gas 
Gross 


therm 


Steam for producers, 
Ibs. per therm . 


Net surplus 


Ibs. per therm . 


Value’ of 


1,000 Ibs. 


steam made 
per therm (after de 
duction for fan and 
boiler feed pump) . 
Steam for steaming 
chambers, Ibs. per 


surplus 
steam at 2od. 


Variation in Calorific Value. 


wm 


+6 
70 


South Yorkshire Screened 


W X Y Z 

20 500 $75 450 
7° 52 57°5 94 
13°25 14°5 10°3 ISs'5 

3° S805 3°96 4°i7 4°40 
S15 8S'5I1 8°96 9°46 
1°88 2°73 3°96 5°26 
1°90 1°95 2°03 2°20 
4°40 3°50 2°92 2°00 
0° 058 0°076 0°058 0° 040 


TaBLe 9.—Comparative Costs of Production. 
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Intermittent. Vertical Chambers. 


Durham. 


to 
~I 
a 


wn 
ve 


Continuous Vertical Retorts and Intermittent Vertical Chambers on 
Yorkshire Screened and Durham Run-of-Mine Coals. 


Coal 


Therms per ton 

on weight 
Tar, galls. per ton 
Gross coke made, 
on weight of coal) 


Dry fuel, 


H,O ( 


with 


Comparative throughput, 


Capital cost— 


Per ton coal per day . 


Per therm gas per day 


Cost of gas production— 


Coal cost 
Labour . 
Fuel 


Capital charges 


Total 


Less— 
Gross coke . 
Tar 


Surplus steam 


Total credit 


NET Cost oF 
TION 


Gas PrRobDUC- 


All Figures for 500 B.Th.U. Gas, 


Continuous 
Vertical Retorts. 


Intermittent 
Vertical Chambers. 





° S. Yorks. Durham. S. Yorks. Durham. 
Screened. R.of M. Screened. | R. of M. 
ey 80 78 82 82 
of coal 13°75 15‘2 14°5 14°0 
12°0 I1‘o 10°O 10°O 
5 
69°0 7o'o 69°0 7o'o 
100 $8 100 103°5 
fs £ oe oe 
. 260 295 308 | 295 
‘ * 3°25 3°78 3°76 3°63 
Pence per Therm. 
3° 300 3° 355 3° 220 3° 220 
0*129 0° 146 o'r10 o’110 
0° 395 0° 449 O°4I3 0° 400 
0° 374 0° 424 0°435 0°420 
4°198 4°404 4°178 4°150 
1° 889 1°965 1° 868 1°895 
0°375 0° 353 0° 305 0° 305 
0° 246 0° 289 0°076 o'Oo7! 
P 2°510 2°607 2°249 ; 2°27! 
a 1° 655 1°797 1°929 1°879 
Discussi 


The PRESIDENT, in opening the discussion, said that they had 
had a most valuable contribution to their proceedings. Whether 
they accepted all the facts and figures given by Mr. Richards 
remained to be seen, for they would not all draw the same con- 


clusions. 


Mr. Joun Terrace (London) said: The useful tables of figures 
showing the influence of different factors on the carbonizing 
results in vertical retorts, compiled with the experience of the 
author, and using assumed figures which apply throughout, will 
be welcomed by all gas engineers. 

Apart from the useful commentary on continuous vertical re- 
torts, intermittent vertical chambers, economics of breeze burn- 
ing, and the significance of benzole recovery, the figures given 
and the method of including capital charges along with the coal, 


labour, and fuel cost, enables one to see the final costs in their 


proper perspective. It is on the desirability of this perspective 


view, appealed for by the author at the beginning of his paper, 
that I want to make a few remarks this afternoon. 


about a year ago the articles on 


When 
‘Water Gas as a Coal Gas 


Auxiliary *’ appeared in the “‘ Gas Journat ”’ I was so impressed 
by the way in which costs may be modified by altering the View 
point that I appealed through the Press for consideration and 
criticism of the views put forward, as I was afraid owing { 
publication during the holiday season that the articles might by 
overlooked by some. The fact that criticisms have not appearey 
in the Press does not of course mean that they have not bee 
made, nor does the absence of criticism necessarily mean that 
the views put forward have not received the careful consider, 
tion they merited. iad 

My first impulse on perusing Mr. Richards’ paper was to join 
issue with him on the alterations he suggested as being neg 
sary, but, as I learn that a representative of Messrs. Humphrey. 
& Glasgow is present, I am satisfied to leave the contentions 
points as to the authenticity of some of the figures used and: the 
allocations of the various charges, in his capable hands and 
confine my attention to the method of presenting the problen 
of the value of considering such matters in proper perspectiys 
There is one point, however, on which my opinion as the result 
of experience may be of some value, and that is in connectiyy 
with “* plant capacity.” I should consider it quite reasonahje 
to provide 20 millions per day capacity plant in the problem 
under review. 

The consideration of carburetted water gas as a coal gas auxili. 
ary has been brought right up to date in the articles mentioned 
and they show very strikingly how misleading it may be to cop. 
sider the value of water gas production only by its cost per 
therm into holder, Capital costs are viewed in proper relation 
ship to the use being made of the plant as are also wear and teay 
charges in arriving at the cost into holder of the coal gas and 
water gas. By preparing in advance a plan, which the authors 
describe as “ operating strategy,’”’ surprising economies are 
shown to be effected, and the scheme is worthy of the most 
careful consideration. It may be argued, of course, that most 
undertakings have to bear charges on a certain amount of less 
economical plant and other charges for wear and tear that are 
not taken into account; but although these might cloud the 
issues, the main point is that it is only by consideration of 
manufacturing costs in some such manner as that put forward 
that one can get a proper perspective view of these costs. Hay. 
ing done so the working of the various types of plant in gas. 
works, whether verticals, horizontals, and/or water gas can be 
arranged in the most economical manner. 


: The Water Gas Viewpoint. 


Mr. H. S. CoeerHam (Humphreys & Glasgow, Ltd.) said: Mr. 
Richards premises his whole argument on the assumption that, 
in our little treatise, Carburetted Water Gas as a Coal Gas 
Auxiliary, ‘* the best possible case would be made out for water- 
gas.’’ He, therefore, makes the best possible case in opposition, 
saying : 


Between these two differing viewpoints our friends in the 
Gas Industry may safely be trusted to determine the via 
media. 


But, so far as H. & G. are concerned, his over-riding premise 
is utterly wrong. Our own efforts throughout have been to pro 
duce a much-needed technical treatise of trustworthy value to 
the Gas Industry. To this end, we have ourselves followed the 
via media; we have endeavoured everywhere to use figures suffi- 
ciently conservative to withstand any criticism and win the 
general approval of those impartially skilled in the art. The 
correct case for carburetted water gas as a coal gas auxiliary is 
so overwhelming that there is no temptation to exaggerate it. 
We have simply presented the complete case in accurate form 
for convenient assimilation. 

Although Mr. Richards argues as if we had created our con- 
clusions ‘* out of the blue,’’ these conclusions flow arithmetically 
from actual costs thoroughly demonstrated in the regular opera- 
tions of many representative gas-works in this country. 

It is now just 35 years since Mr. Glasgow presented _his 
original paper on carburetted water gas as a coal gas auxiliary 
to the American Gas Light Association. In the then state of 
the art, the conclusion was that carburetted water gas could be 
profitably made, to the extent of one-third of the maximum 
daily production, at a “‘ manufacturing ”’ cost more than double 
that of coal gas singly. This conclusion was not disputed. On 
the contrary, the paper was awarded the Association’s Gold 
Medal by a Committee of Past-Presidents, all of whom had sup- 
plied coal gas exclusively. : 

Messrs. Humphreys & Glasgow’s far more searching analysis 
of this problem, under the conditions now prevailing in Great 
Britain, leads to their conclusion (1): 

Including capital charges, peak load carburetted water 
gas, as described herein, costs . . . three-fifths the cost of 
equivalent peak load coal gas. 

It would seem, therefore, that the great advance in the manu 
facture of both carburetted water gas and coal gas during the 
past 35 years has not materially altered the advantages of ear- 
buretted water gas as a coal gas auxiliary. , 

H. & G.’s treatise, by special invitation, was the subject for 
discussion last November by the Commercial Section of the Be. 
chester District Association. There were many questions am 
explanations, but no dispute regarding the conclusions. 

Mr. Richards, however, not only denies in toto the accuracy 
of our treatise, but substitutes figures which wipe out praclt 
cally all financial benefit of auxiliary carburetted water gas—< 
his ‘‘ Summary of (H. & G.’s) Original and (Richards’) = 
vised Figures.”” We might, therefore, rest our defence on the 
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resent use of auxiliary carburetted water gas in nearly every 
Ps-works large enough for both processes, and claim reductio ad 
absurdum in respect of such criticism; but we feel that any 
riticism Whatsoever by Mr. Richards merits the fullest con- 
jderation from us. ; ; 

“Mr. Richards raises the following issues: 


Part I. of H. & G.’s Treatise. 


(a) Reserve Capacity.—In our. treatise, the total capacity of 


the gas-works under consideration includes a margin of 11", 
g Pie ; 
over the normal anticipated output of the maximum day. 


Mr. Richards cancels this margin as ** unnecessary,”’ and would 
jimit the maximum capacity to the normal maximum output 
anticipated. His reason for having no reserve capacity is that 
any reserve plant benefits the case for auxiliary carburetted 
water gas, owing to the greater cost of coal gas-works, . 

We suggest that Mr. Richards is confusing hind-sight with 
foresight. In the chart of the past winter’s output, any surplus 
capacity over the actual maximum required might be said to 
have proved ** unnecessary; but who can previously guarantee 
the exact maximum output in the coming winter? We do not 
believe that any prudent gas manager would be satisfied with 
jess than 11° as a margin to cover unexpected demands. 

(b) Capital Costs.—For our analysis it was necessary to estab- 
lish the representative cost, per unit of capacity, of coal gas- 
works and of auxiliary carburetted water gas plant installed 
therein. The most definite figures available for the actual cost, 
excluding holders, of a complete modern coal gas-works were 
those given by Mr. Caton (“* Gas Journa,” June 12, 1929) for 
the cost of his new Oxford Works of 2 millions daily capacity— 
namely, £51,000 per million. In its discussion, this figure was 
considered cheap. _ ; ; : 

Alwyne Meade, in his (just published) ‘‘ The New Modern 
(as-Works Practice,’’ gives £60,000 per million as the complete 
cost, excluding holders but including foreman’s house, of a 
coal gas-works of 2 millions daily capacity; and he suggests 
that this cost “* will probably be considered on the low side.”’ 

Throughout our treatise we have adopted £45,000 per million 
for the complete cost, excluding holders, of coal gas-works. 
Mr. Richards, however, substitutes for our £45,000 the figure 
of £35,000 (it is really £36,580) taken from the Presidential 
Address to the Southern Association in 1927 of Mr. Thomas 
Hardie. No one would dispute any of Mr. Hardie’s figures; 
but he himself makes it quite clear that this figure represents 
the costs of reconstruction in existing gas-works already fully 
developed as going concerns—a different matter from a complete 
new works or section bearing its pro rata share of the entire de- 
velopment. While his unique series of reconstruction is a 
monument to Mr. Hardie’s engineering and administrative abili- 
ties, his reconstruction costs are not directly applicable to the 
problem before us. 

Nevertheless, we have endeavoured to check our complete 
estimate of £45,000 against Mr. Hardie’s actual reconstruction 
result of £36,580, by substituting his detailed items and costs for 
the similar items and their costs in Caton’s more complete list 
of expenditures. This gives a total figure of £48,971. On the 
whole, our £45,000 remains sufficiently conservative. 

(c) Capital Charges.—In addition to the above great cut in 
capital price from £45,000 to £35,000, Mr. Richards further alters 
our capital charges in the following ways: 


1. As we have already discussed in (a), he eliminates all re- 
serve, and limits the total productive capacity to the 
anticipated normal maximum output. We leave this 
question to the judgment of any prudent gas manager. 

2, Mr. Richards introduces, under ‘‘ Wear and Tear: Peak- 

oad Coal Gas,’’ some strange alterations in our division 
of plant capacity between base load and peak load, which 
greatly alter relative capital charges, as well as relative 
wear and tear. Owing to the fact that one-fifth (or over 
8,500,000) of his total 18 millions carbonizing plant needs 
to be let down for six months each summer for repairs, he 
adds this 33 millions to our base-load capacity of 103 
millions, and uses this magnified base-load plant of 
14,000,000 to increase base-load wear and tear and reduce 
coal gas peak-load wear and tear correspondingly. 


He even applies his magnified capacity to the whole of the 

hase-load works, although, except for present purposes, he would 
scarcely claim that one-fifth of other than ‘arbonizing plant 
must be shut down for repairs six months annually. 
} Incidentally, if Mr. Richards had used the accurate figure of 
3,600,000 c.ft. instead of 3,500,000 c.ft. for his one-fifth, he would 
have proved the impossible, namely, that there is no difference 
etween coal gas peak-load and coal gas base-load wear and 
tear—4d. in each case. Veritable reductio ad absurdum! 

Under his next heading, ‘‘ Capital Charges,”’ he allocates 113 
millions against base load, not only for the carbonizing portion, 
but again for the rest of the coal gas-works. 

i _ is no justification, in either instance, for increasing 
ether by 3} millions or by one million, our 104 million maxi- 
mum base-load capacity. A mere glance at our chart shows 
fort Md have provided for normally closing down every year, 
ully six months, over one-fifth of the (maximum) 10} million 
nor yl carbonizing plant. Furthermore, in case of need, the 
rete er percentage of carburetted water gas may be 
ey allele ty desired extent, and correspondingly displace 

€ (summer) coal gas. 
€re Is no reason whatever for overlapping carburetted water 
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gas and coal gas capacity to create the wholly unnecessary 
duplication proposed by Mr. Richards. 

(d) Wear and Tear.—Here again Mr. Richards seems to think 
we have arbitrarily assumed the figure 15d. per 1,000 c.ft. for 
wear and tear of auxiliary carburetted water gas plant. Bul 
this 15d. is based on the average results, now being regularly 
obtained, in representative British gas-works which have been 
making auxiliary carburetted water gas for a generation or 
more. This ample figure for Great Britain is fully substantiated 
by still more extensive American experience. 

Mr. Richards, on the contrary, deduces a theoretical figure, 
based on a wrong theory. He assumes that the only difference 
in repairs, between a complete coal gas-works and auxiliary 
carburetted water gas plant efficiently installed therein, is con- 
tined to the respective carbonizing and generating plants. This 
difference he takes to be 1/d. per 1,000. He then allots 2d. per 
1,000 equally to carburetted water gas, for maintenance of the 
remaining carburetted water gas apparatus, and to coal gas, for 
maintenance of all the rest of the coal gas-works. We are some- 
what amazed at his equalization, because the mere external 
view of any modern coal gas-works and its miniature-like 
auxiliary carburetted water gas plant will show the error of this 
assumption. One critical inspection will explain and justify the 
actual figure, now being generally realized, which we have used 
for auxiliary carburetted water gas wear and tear.* 

(e) Price of Gas-Oil.—Regarding Mr. Richards’ reference ta 
oil, this is how we arrived at our representative price of 4d. 
per gallon: 


d. 

Pricees tank steamer .... ->+ 8 
Average inland transportation . . . of 

New duly . © © «+e w© wp @ « F 
CR gf 6 ee a ew ee ne 
Total eset a SC ae 


It is quite possible that economic wisdom will lead the Gov- 
ernment to exempt, from the new duty, oil which is used ex- 
clusively for the manufacture of gas for general distribution 
directly to ten million consumers in Great Britain, and indirectly 
to almost the entire population. On the other hand, the price 
of coal, in the long run, must follow the base price of coke— 
or vice versa. 

The complicated problem under consideration has so many 
angles, and our treatise is so condensed, that Mr. Richards’ 
criticisms may easily be based on misapprehensions. We cordi- 
ally hope that our present explanations will convince him and 
his able colleagues, as well as any patient gas manager who can 
make the time and will take the trouble to verify our solution, 
that all of our original figures are substantially correct. These 
elaborate criticisms of our Part I. serve only to confirm the 
accuracy of our analysis and the soundness of our conclusions. 


Part Il. of H. & G.’s Treatise. 


Mr. Richards thinks that we have greatly exaggerated the 
probable reflex effect of auxiliary carburetted water gas on gas 
coke and tar prices. We, in our turn, may quote Mr. Thomas 
Hardie (‘‘ Gas JournNaL,”’ Dec. 11, 1929): 


If all the gas manufactured last year for town purposes 
had been coal gas, there would have been 11 million tons 
of coke and breeze for disposal; but, due to the manufacture 
of water gas, the actual quantity for disposal was only 
7,700,000 tons. 

It is not difficult to forecast what would have happened 
if this extra quantity of coke had been placed on the mar- 
ket. The coke market would have slumped enormously, 
and the price of gas would have had to be increased greatly 
in order to balance the reduced revenue from coke. From 
this point of view it was difficult to estimate how great was 
the value of water gas plants. 


Mr. Richards does not perhaps fully realize how quickly 

slight cumulative over-production of any local commodity will 
collapse its price; nor how much the additional expenses of 
crushing, sorting, conditioning, and petty marketing reduce gas 
coke profits; nor the extent to which additional sales of coke for 
domestic purposes, achieved through such additional expenses, 
may deprive gas of its most logical and profitable field of useful- 
ness; nor that the receipts from gas sales and rentals are seven 
or eight times the receipts from coke and breeze, even when 
auxiliary carburetted water gas is charged with coke at the 
higher prices which it creates; nor that gas coke is a bye-pro- 
duct whose production cannot be independently regulated or 
adjusted to profitable demand—witness the low prices at which 
British gas coke is dumped abroad, indirectly helping foreign 
trade in competition with other British exports. 
There is danger in losing true perspective and becoming 
coke-minded ”’ at the expense of gas. Gas qua gas is a 
monopoly; there is no gaseous competitor. We have only to 
show that gas is the best fuel, which is easy, and to sell it 
sufficiently cheaply—and we supply it all. But gas coke is in 
competition with oven coke, with gas coke from other sources, 
and with all other solid fuels, not to speak of liquid fuels—and 
gas! 

On the other hand, it is generally agreed that auxiliary car- 


* Mr. Richards uses the figures for carburetted water gas per se, instead of 
for auxiliary carburetted water gas. The per se C.W.G. figures are deduced 
from auxiliary carburetted water gas operation, and are presented merely 
as of possible interest ; they do not enter into the argument. On the other 
hand, the auxiliary C W.G. figures in H. & G.'s treatise represent actual 
working results on which the whole analysis and conclusions are based. 
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buretted water gas affords the one perfect means of adjusting 
the production of gas coke to the most profitable demand, 
while maintaining the high quality of gas which minimizes the 
expenses of distribution and utilization. Why not make gas 
coke into gas, instead of substituting gas coke for gas? 


Part Ill. of H. & G.’s Treatise. 


Ilere, in a nutshell, is the final and positive ‘* proof of the 
pudding.”” Mr. Richards does not, and no one will, dispute this 
wide and long practical experience of auxiliary carburetted 
water gas by such important gas undertakings. 

May we now end this lengthy discussion on a more personal 
note? We regret this controversy. We wish we might have 
reconciled our views, by previous discussion, before Mr. Richards 
was committed to this portion of his paper. We have, and 
have always had, the highest admiration for W-D’s personnel 
and for their brilliant contributions to the progress and dignity 
of the Gas Industry. We had hoped that they viewed our own 
efforts in the same light. Both of us are doing all in our power 
to further the prosperity of the Industry on which we both 
depend. Consequently, each of us should eventually profit by 
the progress of the other. We heartily wish them even greater 
success—with no further differences between us. 


Comparative Figures from Croydon. 


Mr. W. Grocono (Croydon), in congratulating Mr. Richards 
on his paper, remarked that when anybody mentioned the sub 
ject of costing the Croydon Company immediately became very 
interested, as they rather prided themselves on their methods 
of costing. They must not lose sight of the fact that different 
types of plant were installed in different works due to practical 
reasons and not always because the capital costs or working 
costs were necessarily less. Mr. Richards had given wear and 
tear figures for coal gas and water gas; the corresponding figures 
at Croydon were 3°880d. with coal gas and 2°443d. with carbur- 
etted water gas, and the total worked out in proportion to 
3°587d. for both. But it must be borne in mind that besides 
the coal gas and water gas plant there was a great deal of 
ancillary plant, such as locomotives, &c., and the wear and tear 
on the ancillary plant was allotted proportionately to the gas 
made. The purifiers, of course, were attached to their own coal 
or water gas plant and could therefore be allotted directly. 

In regard to Mr. Richards’ reference to coke and coke appli- 
ances, Mr. Grogono observed that there was a London and 
Counties Coke Association, who had a Technical Committee—and 
that Technical Committee was the most live committee on 
which he had ever had the honour to serve. It was doing a 
tremendous amount of work in the actual designing of appli- 
ances, besides looking after grading and handling of coke. He 
referred to a block of flats in Putney where coke was being 
used for hot water supply. The plant was originally designed 
for oil, but the oil had never been used at all, and coke was 
being used instead as a result of the efforts of the Wandsworth 
and District Gas Company. 

Mr. Grogono went on to give the figures for the intermittent 
vertical chamber plant at Croydon which compared with those 
given by Mr. Richards in Table 7 as follows: 


Calorific value, Bb Th.U. . 1 i Aw Le 
Therms per ton dah Dace) SSO &! 2 
Dry fuel, °’, on weight ofcoal . . ... . 13°05 
Tar, galls. per ton ‘ , 2. ae ee 13°35 
Gross coke made, with 5°/ HzO ( on weight of 


coal) : : ‘ : ‘ . ; ° ° ’ ‘ P 69°50 
d. per Therm 


Cost of production 


Cval eS wee ok ek le, eS 3°740 
|_abour “ae a ee ee ee ee oe o'158 
Fuel TS oft 7 aa ee ae ee er ee ee O° 362 
oe ae ee ee er oe ee a a O° 443 
. 

Total ee Te oe Se 1° 703 

Less— 
Gross coke a a Ban ae ee ey 2°334 
Se eT a ay ee at JO ee th ee hk O° 425 
ae ee ee es ee ee ee ee 0'050 
Total credit of ie ee >* 809 
Netcost pertherm. . . + «© «© «© «© «# « 1°84 


These figures were remarkably close to those given by Mr. 
Richards. At Croydon they charged themselves the lowest con 
tract price for coke used on the works. 


A Detached View. 


Mr. W. W. Townsenvn (Colchestez) said that he admired Mr. 
Richards’ detached view of the matter, and if they read the 
paper carefully they would realize that the question of quality 
was considered but not directly mentioned. This had a great 
bearing on the whole matter. It was not sullicient to compare 
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cost of gas per therm as such, which one would think was the 
same everywhere. It was not the same everywhere, Mr 
Richards had referred to “‘ fat therms and lean therms,” },; 
there were other sorts of therms as well, such as dirty dae 

y . Ky 
and clean therms. They must decide what products the 
wanted to make, which must be the products the buyers “ 
quired. It was high time they had a specification for gas; they 
had them for other materials which were less important. It 
they had a specification, then all gas with an inert content ¢ 
ceeding a certain figure would be ruled out straight awa 
This had a bearing on the question of carburetted water 9, 
versus coal gas. It was no use proving by columns of fone 
that it was cheaper to produce water gas for peak loads, Ny, 
body would be so unwise as to try to do it. He was himself, 
believer in water gas, but he used a constant percentage al 
the year round, and he did not believe in meeting a sudden 
increased demand by piling on the water gas plant. It upset 
various fundamentals, particularly the specific gravity of the 
gas. They should go further and consider the quality of the 
coke they were going to make, as well as the amount of tar 
and benzole produced. The best market for coke at the present 
time was for the closed stove for hot water supply and central 
heating, while the best market for tar was for road making 
purposes, and for benzole, motor spirit; and they should gj 
out to meet the demands for these three products, fe 
would endorse what Mr. Grogono had said in regard to the 
London and Counties Coke Association, which, he believed, was 
the largest single body dealing with solid fuel in this country— 
and it had been doing it successfully for three years. All the 
things suggested by Mr. Richards had been or were being dealt 
with by that body. 

Mr. J. T. Haynes (Rotherham) congratulated Mr. Richards oy 
a very instructive and—he thought he might say—provocatiye 
paper. As a Lancashire man by birth and a Yorkshire man by 
adoption, he sometimes rushed in where angels feared to tread. 
He wished to draw attention to the reference to carburetted 
water gas. Mr. Grogono had mentioned the fact that coke had 
superseded oil in a block of flats; the Gas Industry was en. 
deavouring to introduce coke equipment in many instances 
instead of foreign oil. But if the Industry was in competition 
with foreign oil it should be left out of their water gas produe- 
tion. Mr. Haynes regretted that Mr. Richards had not been 
in a position to make similar comparisons in regard to hori- 
zontal retorts and coke ovens as he had done with continuous 
verticals and intermittent chamber ovens. But taking the two 
types he had referred to, Mr. Haynes suggested that he was 
rather wrong in the premises he had made regarding the fuel 
used by the two plants, because he thought he was right in 
saying that the inclined chamber, the horizontal retort, and 
the coke oven could utilize a type of fuel considerably cheaper 
than the high-grade fuel necessary for vertical retorts. From 
a recent paper by Mr. James Carr, of Stretford [see “ Gas 
Journau ”’ for Oct. 17, p. 216], before the Manchester and Dis 
trict Junior Association, he was quite satisfied that a type of 
coal could be used considerably. cheaper than for vertical re- 
torts, and his own rough calculations indicated that the cost 
of making 500 B.Th.U. gas in intermittent vertical chambers, 
given by Mr. Richards as 1°929d. per them, should be nearer 
1°2d. per therm for the reduced cost of coal, even if the same 
value for coke was taken into account. So it seemed to him 
that on Mr. Richards’ own figures, making allowance for the 
value of the coke, intermittent chambers were better than verti- 
cal retorts. Then Mr. Richards seemed to prove conclusively 
that gas could be produced more advantageously at a calorific 
value of 500 B.Th.U. in both types of plant. Those of them 
who had experience of coke ovens and horizontals knew that 
500 B.Th.U. gas seemed to meet the case there. 

In regard to Mr. Richards’ remark that for an existing set ol 
conditions with continuous vertical retorts, the best return from 
benzole washing followed a reduction in declared calorific value 
of gas rather than a rise in the calorific value of the unstripped 
gas, it seemed to Mr. Haynes that they could carry that on 
ad infinitum. Instead of washing for benzole they were reduc- 
ing the quality of the gas* until they reached the stage of their 
friend who turned out 200 B.Th.U. gas. 

Mr. F. H. Rosryson (Bishop’s Stortford) also described the 
paper as very valuable. It aie showed, he said, the necessity 
of making up complete balance-sheets when considering any 
alteration in working or the installation of new plant. An 
alteration in one factor in carbonization could affect many 
items, and it was not possible to tell the full effect until all 
circumstances had been taken into account; otherwise mis 
leading results were obtained. As Mr. Richards said, the whole 
must be viewed in proper perspective. The extraction of ber- 
zole was a case in point, particularly where there was an instal 
lation of vertical retorts and water gas. 4 

Say the calorific value of the gas was fixed al 500 B.Th.U. 
per ¢.ft. To enable one to extract benzole from the mixed gas, 
the working had to be altered in both plants. A richer initial 
was had to be made to permit of the standard calorific value 
being maintained after washing. If, for example, two gallons 
of benzole per ton were to be extracted, steaming would have 
to be considerably cut down in the verticals and a gas ° 
525 B.Th.U. produced before washing to permit of the final gas 
being 505 B.Th.U. This meant a reduced thermal yield per 
ton in the retort house, in addition to the reduction due to 0 
washing. More coal was therefore used, more labour required, 
more coke and tar for sale, and more repairs, due to a greater 
weight of material being handled. More oil was also used m 
the water gas plant. From their experience at Bishop's Stort 
ford when producing two gallons per ton from continuous vertl- 
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| retorts, the total reduction in thermal yield was from 78 
th rms to 70°8 therms per ton, approximately 10%. 

be e - . 

The following figures were prepared some three months ago, 
ased on their working, and they supported Mr. Richards 
bas’ 

statements. 


No Washing. 2 Galls. per Ton 


cY. before washing . - os 505 525 
Thermal yield before washing 78 therms 74 therms 
[ne ) i 

-V, after washing os ay on i Pos gus Be. 505 
rhermal yield after washing : : » 70°8 therins 
yt used per 1,000 c.ft. in C.W.G. plant. 2°1 galls. 2°5 galls. 


The extra cost of carbonizing, after allowing for increased 
production of coke and tar, worked out at £253 a year. Adding 
interest. and depreciation of the benzole plant and cost of 
working (£165 a year), the total cost was £418 a year—equlva- 
lent to 592d. per galion. Adding extra carbonizing wages, 
purification, and repairs, in respect of the increased quantity of 
materials dealt with, the final cost was 8°86d. per gallon of 
henzole produced, le aving a clear margin of a little over od. 
yer gallon. If similar calculations were made for yields of 1 
vallon and 14 gallons per ton, it was found that there was a 
definite loss at 1 gallon’ per ton, while at 1) gallons per ton 
the process just paid for itself. This was under their condi- 
tions with 20°, of water gas. It might be argued that if sur- 
plus carbonizing plant was available and stokers could take on 
extra retorts without extra pay, there should be no charge for 
carbonizing wages. On the other hand, it might be that the 
extra coal carbonized would necessitate extra labour ona 
larger plant. The cost should therefore be included if the 
perspective was to he obtained. In all such calculations, the 
vas output should be the basis and not the coal carbonized. 
The above calculations were based on an annual output of 
730,000 therms a year, the output from their Bishop's Stortford 
Works. At their Epping Works they had horizontal retorts, 
hut figures were not yet available from the benzole plant there, 
ys it had only recently been put to work. 

Turning to the question of carburetted water gas as an 
auxiliary to coal gas, three years ago when in Yorkshire Mr. 
Robinson made some calculations based on their conditions 
there as to costs of labour, coal, coke, &c., with a gas of 460 
B.Th.U. and an output of 2 million e.ft. per day. 


Coal gas with steaming in continuous vertical retorts cost 
23d. per therm. 

Blue water gas for dilution, would cost 2°06d. per therm 
in a separate plant of 1 million c.ft. a day capacity. 


To produce 460 gas from the two separate planis by mixing 
would necessitate coal gas being made of 540 B.Th.U quality 
hut cutting off steam, to mix with blue water gas at 300 
B.Th.U. in the proportions of two parts coal gas and one part 
of blue gas. 

The resulting mixture would then cost 2°16d. per therm plus 
the interest and depreciation of plant, but omitting overlookers, 
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exhaustermen, boilermen, and other items common io both 
systems. Carburetted water gas of 460 B.Th.U. would have 
cost 2°82d. per therm at the prices ruling at that time. A mix 
ture of equal quantities of’ coal gas and C.W.C. would have 
cost 2°52d. a therm. Carrying the calculations a stage further 
and proportioning the make of coal gas and C.W.G. so as to 
gasify all coal and coke, having only tar and gas for sale, the 
cost worked out at 2°63d. a therm. These results were based 
on 2ls. 4d. a ton for coal, 22s. a ton for coke, and 4d. a gallon 


for oil, with a resultant gas of 460 B.Th.U. 

Another engineer in Yorkshire at that time gave him some 
figures showing that, with horizontal retorts, coal gas of 556 
B.Th.U. cost 2°4d. per therm for coal and labour less residuals, 
and C.W.G. of 324 B.Th.U. cost 2°31d. per therm for oil, coke, 
and labour, less tar. When the conditions and prices of his 
own works were substituted for his conditions and _ prices, 
C.W.G. became the dearer, coal gas being 2°02d. a therm and 
C.W.G. 211d. a therm. In conclusion, Mr. Robinson.said he 
had ventured to put these figures forward because, although 
prepared some time ago, they supported Mr. Richards’ conten- 
tion that to arrive at a true perspective of carbonizing every 
factor must be taken into account and a complete balance-sheet 
made. 

Mr. C. KE. Byrr (Gainsborough) remarked that as an engineer 
who had recently installed vertical retorts this paper would be 
of great benefit to him. The matter of breeze was rather a 
bugbear to him, and he thought that the figures given in this 
respect by Mr. Richards were somewhat contradictory. Ie 
used to produce a very small proportion of breeze, but now it 
was a rather large proportion. It might be due to the fact that 
he was not carbonizing a very good coking coal. Mr. Richards 
had stated that if they burnt breeze they were burning fuel at 
5s. per ton. But the breeze was made from the coke, and if 
one’s plant was producing a high percentage of breeze they were 
literally burning their coke. 

Mr. P. D. Watmstry (Great Yarmouth), referring to Mr. 
Robinson’s figures for benzole recovery at Bishop’s Stortford, 
said they would all be inclined to agree that benzole extraction 
was not profitable unless they were obtaining 2 gallons per ton 
of coal carbonized. 


Vote of Thanks. 


Mr. GROGONO, in proposing a vote of thanks to Mr. Richards 
for his paper, said that they had all thoroughly enjoyed the 
discussion. It seemed to him that this paper had achieved one 
very great thing—it had brought them a step nearer standardi 
zation of costing, for which the whole Industry was crying 
out—a method of costing which would include every man work- 
ing in a gas-works. 

Mr. TOWNSEND, seconding the vote of thanks, said that one 
could not get “‘ perspective ’’ unless one used two eyes. There 
was a time when everyone made a fetish of make per ton and 
then therms per ton. But Mr. Richards had pointed out that 
the taking of every item into consideration could not be done 
too frequently; they must take into account the value of the 
products they made as well as the quantities. Their Association 
was honoured in having a gentleman of Mr. Richards’ eminence 
to present a paper. 


Written Reply by Mr. Richards to the Discussion 


Mr. F. B. Richarps (in a written reply to the discussion) 
says: My paper was intentionally provocative in the hope of 
siving rise to a lively discussion which always seems to me to 
be the most valuable function of the presentation of a paper. 
lam very grateful to the many members of the Association 
who have taken part in the discussion. To a considerable ex- 
lent this has taken the form more of comment than query, and 
there is not a great deal to which I have to reply. 


I was glad to find that Mr. Terrace, Mr. Grogono, and Mr. 
Robinson each supported what was intended to be the crux of 
the paper—namely, the need for preparing a complete balance 
sheet before assessing the importance of a change in gas pro- 
duction methods. 


Mr. Terrace made the point that he would consider it quite 
teasonable to provide 20 millions per day capacity plant in 
the problem under review. My reason for suggesting 18 millions 
wminal capacity is that coal gas plant is generally rated at a 
igure making allowance for scurfing, &c., and can when re 


quired meet a day’s demand well in excess of its nominal 
Capacity, 


Mr. Haynes suggests that cheaper coal can be used in inter- 
mittent types of carbonizing plant than in continuous. He 
may be interested to know that continuous vertical retorts 
“0 now handle successfully slack coals such as are often used 
coke ovens in the neighbourhood of Rotherham. On the 
other hand, the view has frequently been expressed that it does 


not pay gas undertakings remote from the coal fields to buy 
any but the best coals. 

I listened with much interest to the criticism presented by 
Mr. Cheetham on behalf of Messrs. Humphreys & Glasgow in 
reply to the section of my paper on carburetted water gas 
as a coal gas auxiliary. I do not propose to traverse again 
the technical arguments, being quite prepared, as stated in 
my paper, to leave ‘‘ our friends in the Gas Industry to de- 
termine the via media.’’ There are, however, one or two 
general remarks which I may perhaps be permitted to add in 
reply to Mr. Cheetham’s contribution. 

First, it is necessary to point out that my remarks were not 
intended as an attack on water gas, but as a defence of coal 
gas. Nothing was further from my mind than to question 
Messrs, Humphreys & Glasgow’s knowledge or accuracy relating 
to carburetted water gas production; but when it comes to 
calculations on coal gas manufacture one may claim, with all 
modesty, at least as great a knowledge as the authors of the 
treatise on carburetted water gas. 

Secondly, it may fairly be said that the price of a works 
having a capacity of 2 million c.ft. per day is scarcely a safe 
guide for determining the capital cost of an 18 or 20 million 
works. As regards the figure of £35,000 per million, I can 
assure Messrs. Humphreys & Glasgow that if they could en- 
courage a gas undertsking to lay out an entirely new 18 million 
eft. per day coal-gas works on a brand new. site, I can 
arrange to put forward an entirely satisfactory project, com 
plete in every detail, for £630,000! 








The Autumn Meeting of the Eastern Counties Gas 
Managers’ Association was held at 28, Grosvenor Gardens, 
S.W. 1, on Thursday, Oct. 25, 1934—the Presipentr (Mr. 
Kk. G. Brockway, of Cleethorpes) in the chair. 

The Minutes of the previous meeting, as published in the 
Technical Press, were taken as read and were duly con- 
firmed and signed. 

The PrResipENT extended a welcome to all their visitors; 
and went on to refer feelingly to the passing of an old and 
esteemed member of the Association—namely, Mr. J. W. 
Auchterlonie, of Cambridge. Mr. Auchterlonie, he said, 
was a Past-President of their Association and a member 
since 1903. The Secretary of the Association and himself, 
together with a number of other members, attended the 
funeral service. Mr. Auchterlonie was one of their most 
valued members, and they would never forget his genial 
personality and his wise counsel. Those present stood for 
a moment as a mark of respect. 

The Hon. SECRETARY AND TREASURER (Mr. W. C. Chap- 
man, of Boston) read a letter from the Institution of Gas 
Engineers urging members of the Association to become 
members of the Association of Public Lighting Engineers 
and the Illuminating Engineering Society. He also read 
apologies for absence from, among others, Mr. C. Valon 
Bennett (President of the Institution of Gas Engineers), 
Mr. Stephen Lacey (Vice-President of the Institution of 
Gas Engineers), Lieut.-Col. H. K. Stephenson (President 
of the B.C.G.A.), Mr. W. E. Price (Hon. Secretary of thi 
Institution of Gas Engineers), Mr. G. Dixon (Nottingham), 
Mr. R. S. Ramsden (President of the Midland Association), 
Mr. D. W. Turner (Chairman of Council, $.B.G.1.), Mr. 
J. ©. Walker (General Secretary, B.C.G.A.), and from 
members of the Association. 


New Members. 


The following were then elected to the Association on 
the proposition of Mr. C. Fow ier (Leiston), seconded by 
Mr. B. CLark (Stamford): 

To Membership.—s. G. Callingham (Woodhall Spa); 

R. E. Wiles (Heckington). 

To Associate Membership.—G. FE. Goldspink (Notting- 

ham); H. S. Cheetham (Esher). 


Presentation of Certificates. 


The Prestpent announced the presentation of certi- 
ficates to the following: 
R. S. Cureton (Boston), Internal 2nd Class Higher Grade 
Gas Engineering; E. J. Fillery (Newark), External 
Ist Class Higher Grade Gas Engineering; J. A. Day 
(Hitchin), External 2nd Class Higher Grade Gas 
Engineering. 
Mr. F. B. Ricuarps then presented his paper on ‘* Per- 
spective in Carbonizing Costs.” 


Elections. 


Mr. G. Wricur (Lincoln) proposed, and Mr. P. 
WatmsLey (Great Yarmouth) seconded, that Mr. Brock- 
way be appointed as the Association’s representative on the 
Council of the Institution of Gas Engineers for the coming 


Gas Undertakings’ Results. 
Blackpool. 

The gross profit of the County Borough of Blackpool Gas 
Department for the year ended March 31, 1934, is £38,921, and 
after deducting loan charges of £22,074, there remains a net 
profit of £16,847. The balance of the appropriation account at 
March 31, 1985, was £28,336, out of which has been spent 
during the year the sum of £14,508, leaving a net amount in 
this fund of £13,828, which together with the net profit of 
£16,847 gives a balance of £30,675 at March 31, 1934. Of 
this amount it is proposed to transfer £4,000 in aid of the rates, 
£3,000 for special vote, £10,320 for special expenditure, and to 
carry forward to the next year’s accounts the balance of £13,355. 
At the end of March, 1934, there was a total of 35,366 consumers; 
20,844 of these are supplied with ordinary meters, and 14,522 
are provided with prepayment meters. During the year 2,528 
new consumers have been connected to the supply mains. 922 
ordinary meters have been changed to prepayment meters and 
159 prepayment meters have been changed to ordinary meters. 
The average consumption per consumer during the year was 
33,811 ¢.ft, The number of street lamps within the Borough 
is now 4,673, and in the Marton Area 247, and accounts for 
77,027,300 c¢.ft. of gas. 276 new lamps have been erected during 


Eastern Counties Gas Managers’ Association 
HALF-YEARLY MEETING IN LONDON 


GAS JOURNAL 
October 31, 1934 


year. This was unanimously agreed to, and Mr, Brockws 
recorded his appreciation of being elected to represent they 
on the Parent Body. 

Mr. Brockway thereafter proposed that Mr. B. Cai 
be elected as the next President of the Association—a 
office which they felt sure he would discharge alike wit) 
credit to himself and success to the Association, ; 

This was seconded by Mr. C. E. Byrr (Gainsborough) 
and unanimously carried, Mr. Ciark briefly returni, 
thanks for the compliment and acknowledging his appreeja, 
tion of their action in electing to the Presidency a younge, 
man and one who represented a small undertaking, }, 
would endeavour to serve them well. 

On the proposition of Mr. T. V. JoHns (Lowestoft) 
seconded by Mr. F. N. Howes (Chelmsford), the electioy 
of Mr..G. Wright to the office of Vice-President was 
unanimously agreed to, and the latter briefly acknowledged 
his appreciation of his election, F 

It was proposed -by Mr. S. Hanns (Sleaford) and 
seconded by Mr. H. G. RuGeGties (Leighton) that the fol. 
lowing be elected to the Council of the Association : Messrs. 
J. Kennington (Grimsby), J. E. Young (Grantham), and 
C. E. Byrt (Gainsborough). 

The Association’s Auditors (Messrs. W. S. Venner and 
G. A. Mallett) were re-appointed on the proposition of Mr, 
C. E. Grimwoop (Sudbury), seconded by Mr. H, R. 
Wimuurst (Bury St. Edmunds), reference being made ty 
their valuable services to the Association, and also to the 
fact that Mr. Mallett was to become the Mayor of Ipswich, 
It was decided to write a letter on behalf of the Associa. 
tion, wishing him a successful and happy year of office, 

On the proposition of the PRESIDENT, seconded by Mr, 
B. CLrark, the Hon. Secretary and Treasurer (Mr. W, (. 
Chapman) was unanimously re-elected, tribute being paid 
to his work for the Association. 

In acknowledging his re-election, Mr. CHAPMAN observed 
how much he appreciated the manner in which they had 
received the proposition for his re-election and the pleasure 
they showed for the little efforts he made on behalf of th 
Association. 

Mr. J. H. TrouGuron (Newmarket) proposed, and Mr, 
J. GREEN (Wisbech) seconded, the re-election of Mr. E. F. 
Keable (Gorleston) as the Education Scheme Secretary, 
This was unanimously carried. 

The PRESIDENT announced that there had been no calls 
on the President’s Benevolent Fund during the year and 
that the funds were in a healthy state. 

Mr. B. CLark extended from the Chairman and Directors 
of his Company a cordial invitation to the Association to 
hold their next meeting at Stamford, which the Presient 
gratefully accepted on behalf of the members. 

In concluding the meeting, Mr. Brockway referred to 
the pleasure and privilege it had been to him to serve them 
as President during the past year. This was the last time 
he would occupy the Presidential Chair, and he wished to 
say how thoroughly he had enjoyed his year of office. His 
work had been made easy by the Officers and Council of 
the Association who had helped him, while he also thanked 
the members for their support and the excellent attend- 
ances at the meetings and for their assistance generally, 


the year in the area of supply. During the year a new ga 
works site of approximately 100 acres has been purchased, the 
Ministry of Health having granted borrowing powers for £68,404 
for land, a 30-in, trunk main, and a 3-million c.ft. capacity 
gasholder. It is anticipated that the new main and gasholdet 
will be completed in March, 1935. The business conducted 
through the showroom has been satisfactory, and apparatus to 
the value of £31,023 has been sold. 


Leamington. 

The Directors’ report and statement of accounts for the half- 
year ended June 30, 1934, shows that the Leamington Priors 
Gas Company has increased its output by 4}%, and has creat ; 
a sales record for the year. Each branch of gas sales—ordinaty 
meter, prepayment meter, and public lighting—shows an IP 
crease, the receipts amounting to £37,026, compared with 
£35,718 for the corresponding period last year. Tar and other 
residuals realized £2,149. There was £15,129 available, applic- 
able to the payment of dividends, being the balance on 
profit and loss account. The Directors recommended the pay- 
ment of the statutory dividends, less income-tax, on Oct. 1. 
During the year under review, a new coke cutting and screen 
ing plant had been erected to meet the demand for broken 
coke. 
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Autumn Research Meeting of the 
Institution 


Eleven Reports are to be presented at the 6th Autumn Research Meeting of the Institution of 


Gas Engineers to be held in London on Nov. 6 and 7. 


Of these we have already published 


three, either in full or in abstract form—Standard Specification for Refractory Materials for 
Gas-Works (“ JOURNAL ”’ for Aug. 22, p. 414) ; Report on the Use of Coal Tar Oils in 
Internal Combustion Engines, by H. M. Spiers, M.A., B.Sc., F.1.C., and E. W. Smith, C.B.E., 
D.Sc., F.1.C. (** JOURNAL ” for Sept. 19, p. 642) ; and Notes on the Visit of the Institution 
of Gas Engineers to Canada and the United States of America, 1933, by F. J. Dent, Ph.D., B.Sc. 
(“JOURNAL ” for Oct. 10, p. 136). To-day we give summaries and abstracts of the 
remaining Reports, with the exception of the 5th Report of the General Research Committee, 
1933-34, which is not yet available. 


Institution Gas Research 
Fellowship Report, 1931-34 


The Reactivities to Carbon Dioxide 
of Cokes and Other Forms of Carbon 
at High Temperatures 
By T. H. BLAKELEY, Ph.D., 
Institution Gas Research Fellow, 


AND 
JOHN W. COBB, C.B.E., B.Sc., F.I.C., 


Livesey Professor. 








In the work described, an attempt has been made 
to deal with the comparative reactivities of cokes and 
similar substances which can be conveniently classed as 
forms of carbon, at the high temperatures attained in such 
industrial appliances as the gas-producer and the blast 
furnace. The reactivity to carbon dioxide has accordingly 
been measured up to 1,500° C. The method used has in its 
essentials been that previously described by Branson and 
Cobb' for the determination at 900° C. This method allows 
a succession of values for the reactivity of a coke to be 
obtained from the extent of reduction of carbon dioxide 
to carbon monoxide effected at different stages in its gasi- 
fication under standard conditions. Owing, however, to 
the very high rates-of gasification attained at high tempera- 
tures, it was found necessary (1) to dilute the carbon 
dioxide with nitrogen, and (2) to lessen the time of contact 
by using a smaller weight of carbon and a more rapid gas 
stream. 

The values obtained for reactivity have been expressed 
on the Key-Cobb scale,* which has been found convenient, 
and with suitable adjustments to allow all reactivities, de- 
termined as above, to be expressed in terms of the unit 
reactivity adopted for the scale. 

The results indicated, as would be anticipated, that at 
igh temperatures the reactivities were very greatly in- 
creased, being, roughly speaking, multiplied a hundred 
times when the temperature was raised from 900° C. to 
1400°C. The difference between the reactivities of two 
cokes expressed numerically was also greatly increased. 
hus the reactivities of Holmside (Durham) coke and New 
Hucknall (Notts.) coke, which were 0°30 and 2°04 at 900° C., 
became 100 and 220 at 1,400° C. In plotting curves, it has 
een found desirable to use a logarithmic scale for reac- 
tivities, as will be understood from a comparison of Figures 

and 2. It is true that the.differences in reactivity in- 
crease with temperature, as is shown clearly by Figure 1, 
out in practice it is the ratio of the reactivities which is 
portant, and this ratio is given by the difference of their 

‘Institution Gas Research Fellowship Report. Trans. Inst. Gas Eng., 

+ 1 2976-27, P. 333. 

}S.C.1., 1930, 49, 439. 


logarithms, indicated by the relative positions on the 
curves of Figure 2, where the reactivities are plotted 
logarithmically. It has been found that the ratio of the 
reactivities of the cokes and carbons considered decreases 
as the temperature rises, but the difference persists at 
1,400°-1,500° C., and seems likely to do so at considerably 
higher temperatures. 

One complication in these determinations arises from the 
fact that the material may alter of itself under the severe 
heat treatment to which it is sometimes subjected, as the 
test proceeds. It will, of course, be liable to a similar 
alteration in practice. Experiments have therefore been 
made in which the material was subjected to heat treatment 
for 15 minutes at 1,400° C. before testing, to eliminate or 
minimize these changes, and they are shown to have an 
appreciable effect, but not to invalidate the results ob- 
tained. 

The position is therefore established that the reactivities 
are enormously increased at high temperatures and that 
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FicurE 1.—Specific Reactivity at Different Temperatures 
of Four Fuels varying widely in Reactivity, shown 
on a Linear Reactivity Scale. 


differences persist, but there is another consideration of 
primary importance, and that is whether these persisting 
differences will have any appreciable effect under the con- 
ditions of practice. 

The time of contact then becomes of paramount import- 
ance, as is illustrated in Figures 3 and 4, in which are 
plotted the percentage decompositions of carbon dioxide 
effected by four fuels differing markedly in reactivity 
(charcoal, two cokes, and graphite), the times of contact 
being approximately 1/10 second (Figure 3) and one 
second (Figure 4). 

Summarizing, it appears that for these four fuels the 
effect of the marked differences in reactivity which they 
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have been shown to possess, is of practical importance in 
the reduction of carbon dioxide only when the time of 
contact between them and the gasifying medium exceeds 
1 second at 1,250° C., or 1/10 second at 1,550° C. In the 
section which follows, entitled ‘‘ Application of the Results 
to Practice,’ this theme is developed. It would seem that 
the influence of reactivity must remain in many cases, 
but the assumptions which have to be made, particularly 
as to time of contact, in making calculations are so far 
speculative that direct experiment on the working scale 
would be necessary for final determination of the issue in 
some cases. 

Various observations of interest have been made in the 
course of this work. It has shown for example that the 
reactivity of coke prepared from Sharlston Wallsend coal 
which had been exposed to air after grinding, was almost 
as high as that of the coke from the moderately coking 
New Hucknall coal, although coke from the same coal 
freshly ground resembled in its low reactivity that from 
the strongly coking Durham Holmside coal. Another in- 
teresting observation was that petroleum coke and retort 
carbon displayed abnormally small increases in specific re- 
activity with temperature, as compared with the cokes and 
other forms of carbon examined. 


Application of the Results to Practice. 


There are admitted difficulties in applying to practice 
the results of such small-scale experiments as have been 
described. Many workers have rightly stressed the im- 
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Figure 2.—Specific Reactivity at Ditferent Temperatures 
of Cokes from Bituminous Coals, Ceylon Graphite, and 
Coconut Charcoal, shown on a Logarithmic Scale. 


portance of coke size, pointing out that a decrease in size 
may increase the reduction of carbon dioxide to a greater 
extent than would ordinarily result from variation in the 
reactivity of the coke. But, if the grading of the coke ts 
kept approximately constant, as is common in many in 
dustrial and domestic appliances, the comparative reac- 
tivity of the fuel has its full effect, and it is therefore well 
worth while to consider the high temperature uses of coke 
as affected by its reactivity and particularly by the enor 
mous increase of reactivity at high temperatures with which 
we have been primarily concerned, 

We have shown that differences in the reactivity of cokes 
from bituminous coals persist to high temperatures 
(1,400°-1,500° C.), and they will, in the absence of some 
sudden unexpected change continue to still higher tem- 
peratures. Partly as the result of heat treatment, and a 
decrease in reactivity arising from that cause, the differ 
ences between the cokes tend to lessen as the temperature 
is raised, but a large difference still remains, and its im- 
portance in practice will be governed by the time of con- 
tact between the coke and the gasifying medium in various 
applications. 

In illustration, the importance of time of contact may 
be considered in relation to the fuels coconut charcoal, 
New Hucknall coke, Holmside coke, and Ceylon graphite, 

2 See, inter alia, Fieldner, Chem. and Met. Eng., 1923, 29, 1,052: Sher- 

man and Kinney, Fuel, 1926, 5, 98; Davis and Reynolds, Ind. Eng. 
Chem., 1928, 20, 617; Mott and Wheeler, ‘‘ Coke for Blast Fur- 
naces."’ 
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which possess very high, moderately high, moderate] 
low, and very low specific reactivity respectively, Th, 
variation of their specific reactivities with temperature has 
already been given (Figure 2). In Figure 3 these resylj, 
are expressed, not in terms of specific reactivity, but as the 
percentage decompositions of carbon dioxide which would 
be obtained if 5 gm. of the fuel were gasified in a 29 per 
cent. carbon dioxide mixture flowing at 25 1. per hour. 
The time of contact between the coke and the gasifying 
medium would be ;‘5- s second. In form, the curves 
closely resemble those in which Arend and Wagner’ 
expressed the results of their work. At 1,400° C. both 
coconut charcoal and the New Hucknall coke show com. 
plete decomposition of carbon dioxide, and would therefore 
give the same effect for this, or a greater, time of contact 
Differences in reactivity exist but have no significance. 
On the other hand, Holmside coke and Ceylon graphite give 
definitely lower percentage decompositions at 1,400° (. 
and so would differ in behaviour from one another and 
from the other two fuels, but it appears likely that at 
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Figure 3.—Percentage Decomposition of Curbon Diowvide 
in a 20. per cent. CO, Mixture (80 per cent. N:) with 
a Contact Time of ;- 3 Second. 
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Figure 4.-Calceulated Percentage Decomposition of 
Carbon Dioxide in a 20 per cent. CO, Mixture (80 per 
cent. N.) with a Contact Time of 4-1 Second. 


1,500°-1,600° (., judging by the trend of the curves 
Figure 3, all four fuels would give practically complete 
decomposition. ; 
Figure 3 may now be compared with Figure 4, in. which 
calculated percentage decompositions of carbon dioxide are 
given for a time of contact ten times as great as before— 
i.e., 4-1 second. 100 per cent. decomposition of carbon 
dioxide is first shown by coconut charcoal at 950° C., by 
New Hucknall coke at 1,050° C., by Holmside coke at 
1,200° C., and by Ceylon graphite at 1,250° C. Thus at 
1,300° C. or above, all four fuels will show the same effect, 
in terms of the gas leaving the coke column—a state not 
reached for about another 300° when the time of contact 
is reduced to one-tenth, as seen in Figure 3. To sum 
marize, it appears that for these four fuels the effect 0 
marked differences in reactivity, which have been show? 
to exist, is negligible if the time of contact between them 


8 Fuel, 1926, 5, 106. 
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and the gasifying medium exceeds 1 second at 1,250° C., 
ot second at 1,550° C., when the coke is graded 
} in.-75 In. ' , : ; 

These conclusions may be considered in relation to the 
temperatures and contact times prevailing in industrial 
coke-consuming appliances, in which high temperatures are 
attained, such as the blast furnace, the foundry cupola, 
and the producer-gas and water gas generator. In all 
these, the. difficulties of estimating the effective contact 
time at high temperature are great, partly from uncer- 
tanty as to the size of the high-temperature zone, and 
partly because the percentage of free space in this zone 
js also uncertain. 

The contact time in the hearth of the blast furnace is 
estimated by Broche and Nedelmann* to be about 0°25 
ge. This is about 2} times the contact time of Figure 3, 
so that it would appear that all cokes, at the temperatures 
of 1,500° C. and above, existing in the hearth of a blast 
furnace, are sufficiently reactive to give 100 per cent. con- 
yersion to carbon monoxide. This supports the contention 
that an unreactive coke is best for the blast furnace, the 
term “ unreactive ’’ being applied to the behaviour of the 
coke under test at 900°-1,000° C. Such a coke would be 
resistant to ‘‘solution”’ loss (gasification of carbon) 
during the descent of the shaft, but at the temperature 
prevailing at the hearth it would be sufficiently reactive 
te give practically complete formation of carbon monoxide. 
Ic would therefore combine low reactiyity in the shaft with 
high reactivity in the hearth, this desirable combination of 
properties in one coke being attained by the large increase 
of specific reactivity with temperature. 

There seems to be no doubt concerning the reactivity 
desirable in a coke for use in the foundry cupola. Be- 
cause this coke is used simply to melt metal, by the attain. 
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by Dent and Cobb,° who passed air at a steady rate 
through graded coke heated at 700°, and found the maxi- 
mum temperature (980°) was attained with an unreactive 
beehive coke, and the minimum temperature (865°) with a 
highly reactive coke containing sodium carbonate. 

Retort carbon is known to give a very high temperature 
when blown with air in a fuel bed. This is explained, as 
above, by its low reactivity and by the small increase in 
the reactivity of retort carbon with temperature, com- 
pared with that of cokes from bituminous coals. 

The water-gas generator offers a special difficulty in the 
choice of coke, low reactivity and low carbon monoxide 
being advantageous in the blow, but high reactivity to 
steam during the run. High reactivities to steam and 
carbon dioxide usually go together,’ so that the require- 
ments of a water-gas coke appear at first sight incompati- 
ble. The difficulty partly disappears with the use of a 
waste-heat boiler for the recovery of sensible and potential 
heat from the blow gases; but because a therm is more 
valuable as gas than as steam, the fundamental incompati- 
bility is not entirely avoided. The time of contact during 
the blow may be reduced by rapid blowing, or the use of a 
shallow fuel bed, but that involves the risk of channelling 
of the gases and low steam decomposition in the run. 

Considering the blow alone, the time of contact has been 
estimated from data in the 6th and 27th Reports of the 
Joint Research Committee at about ;'5 sec. This is the 
same time as that used in Figure 3, and is based on the 
assumption that a 5 ft. fuel bed is operative. The tem- 
perature of the fuel bed is altering during the blow, and is 
much lower than that of the blast furnace hearth. Con- 
sideration of Figure 3 shows that in this example the re- 
activity of the fuel may be important, leading to ap- 
preciable differences in blow gas composition. 
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Ficure 5.—Apparatus for Reactivity Measurements at High Temperatures. 


ment of a high temperature, and not to effect the reduction 
of ore, it follows that a highly unreactive coke is needed, 
which will give little carbon monoxide with its accom- 
panying heat absorption. A fuel like retort carbon, with 
extremely low specific, reactivity at high temperatures, 
would be the ideal in this respect. This material gives 
only 30 per cent. decomposition of carbon dioxide at 1,500° 
C., with a contact time of about ;', second. 

The connection between the maximum temperature at- 
tained in an air-blown fuel bed and the reactivity of the 
fuel used has been the subject of discussion in the past. 
Korevaar’ deduced that a reactive coke would give the 
highest temperature. He was led to this conclusion by his 
“law of heat compression.”” He regarded the effective re- 
action between carbon and oxygen as being 


2C + O,—» 2CO + 58,000 cals. 


A reactive fuel in a furnace shaft would require a smaller 
volume in which to bring this change practically to com- 
pletion, Because the loss of heat through the furnace 
walls is governed by the magnitude of this volume, he be- 
heved that less heat would be lost in this way by the more 
reactive fuel, and that therefore a higher temperature 
would be attained. The fallacy here lies in ignoring the 
part played by the comparatively slow reduction of carbon 
dioxide formed to carbon monoxide. The depth of fuel 
required for combustion to carbon dioxide is practically 
constant for all fuels. The next action, reduction of 
carbon dioxide to carbon monoxide, absorbs heat. With 
reactive fuels, the zone of heat absorption, not of heat 
‘volution, is compressed into a smaller volume, with a con- 
‘quently reduced temperature. This was demonstrated 


_ Stahl u. Eisen, 1933, 53, 144. 
te : 
Combustion in the Gas Producer and Blast Furnace,"' 1924. 


For an air-blown producer a reactive fuel and a compara- 
tively long time of contact are advantageous. Figure 4 
shows that with two different cokes and a contact time of 
about 1 sec., fuel bed temperatures of 1,000° and 1,100° C. 
are necessary to give a gas rich in carbon monoxide, but 
that these temperatures become 1,200° and 1,350° C. when 
the contact time is reduced to ;'5 sec. If steam is used 
the temperatures are lowered and the slower reaction of 
steam decomposition is involved, both demanding a more 
reactive carbon for optimum results. 

It is plain, however, that the calculations as given above 
for these high temperature appliances are speculative. In 
each case we are concerned with a fuel bed with a large 
gradient of temperature, and one in which the effective 
time of contact is exceedingly difficult to estimate. It 
may be noted, however, that the effect of these factors, 
and of the use of coke of larger size, will in practice make 
differences in reactivity more effective than the calcula- 
tions above would suggest. Direct experiment is called 
for in order to establish clearly the influence of reactivity 
as a separate factor in determining the results obtained. 

In low temperature appliances the case is clearer. 
Taking the domestic fire as an example, the ease of igni- 
tion of each piece of fuel, its rate of rise to full redness, 
and its behaviour afterwards are all of direct importance 
in determining the appearance and radiant efficiency of 
the fire. Reactivity to oxygen and to carbon dioxide are 
both directly involved, the one at lower and the other at 
higher temperatures, and differences are markedly effec- 
tive. 


® Institution Gas Research Fellowship Report, Trans. Inst. Gas. Eng., 
1926-27, P. 333. 

722nd Report, Joint Research Committee. 
1929-30, Vol. 79, p. 50. 
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Summary. 


The most commonly used method of disposal of gas 
works waste liquors, and one which has given rise to ditti- 
culties in many places, is to treat the liquor mixed with 
sewage at a sewage treatment works. For that reason the 
Liquor Effluents and Ammonia Sub-Committee has thought 
it essential to make a detailed examination of the be- 
haviour of liquors of various types during the sewage 
purification process and of their effect on the resulting 
effluent. The first part of the investigation was detailed 
a year ago in the Third Report of the Sub-Committee, 
where tests concerned mainly with the constituents 
of gas works liquors were described. An account of a 
further stage of the work, in which the liquors themselves 
have been considered, is given in the present communica- 
tion. 

An investigation such as has been made could not possibly 
have been carried out on anything but laboratory scale 
plants, which have been used throughout. Efforts have 
been made to relate the performance of these to that of 
full scale works, yet the Committee realizes that it is very 
desirable that the salient points brought out should be 
tested under practical conditions. Pending confirmation 
from such tests the conclusions can only be put forward 
tentatively. 

Rather than to attempt to summarize in this Section 
the experiments which have been carried out, it has been 
thought preferable to state the conclusions, which in all 
cases have reference to a normal ratio of liquor to sewage, 
and to refer to particular tests only where necessary. 

In the first place the influence of gas works liquors on 
the properties of sewage has been studied. The effect on 
the oxygen absorption (O/A), ammonia content and 
oxygen requirements for complete oxidation can be found 
by calculation, since these properties are additive. 
Examples are given. The magnitude of the increase in 
the biochemical oxygen demand (B.O.D.) caused by the 
liquors is approximately equal to the increase in the O/ A, 
but in comparison with the B.O.D. of the sewage the effect 
is relatively small. This leads to the conclusion that in 
towns so situated that sewage purification is not required 
owing to an adequate volume of diluting water being 
available the problem of gas works liquor should not 
normally exist. 

Gas works liquors, more especially crude liquors, tend 
to retard the development of offensive odours in sewage, 
but otherwise appear to have no important effect on the 
** settling ’’ process. In particular the response of sewage 
itself to biological treatment is not altered by any change 
brought about by gas works liquors during settling. The 
possibility of gas works liquors themselves contributing 
towards the odours from a sewage is discussed. Any 
trouble in this direction can generally be minimized by 
running the liquor at a controlled rate into a sewer which 
carries a large volume of sewage. 

To understand the oxidation of the liquors themselves 
in presence of sewage it is convenient to divide the con- 
stituents into the following classes: Phenols, catechol, 
other tar soluble bodies, thiocyanate, ammonia and 
sulphide. Thiosulphate may usually be neglected, being 
relatively small in quantity and easily oxidized. It ap- 
pears, too, that sulphide, in normal concentration, is of 
little importance, since its removal did not bring about 
any improvement in the character of the purified sewage 
liquor mixture. If the sulphide concentration or the dose 
of liquor is abnormally large it is possible that sulphide 
may have a very pronounced adverse effect. 

Of the other constituents phenol added to sewage is easily 
oxidized, both in the presence and absence of ammonia, 
and numerous experiments showed that the dephenolation 
of both crude and spent liquors brought about no signi- 
ficant improvement in the effluents from biological treat- 
ment. Both devil liquor and concentrated liquor, being 
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mainly phenolic in character, are also easily oxidized and 
the presence of the former in spent liquor does not influ. 
ence the character of the purified sewage-liquor mixture, 

Thiocyanate is only dealt with successfully by sew 
purification media which have become acclimatized to the 
presence of this substance. The oxidation of thiocyanate 
has been the subject of a more detailed investigation which 
is described in the Report. The products of oxidation are 
ammonium sulphate and carbon dioxide, and the efficieney 
of the process is very sensitive to changes in the concep. 
tration of the thiocyanate. In the case of liquors contajp. 
ing considerable quantities of this substance it is therefore 
of great importance that the percentage of liquor in the 
sewage should be kept constant. 

Whilst under very favourable conditions complete oxida. 
tion of all the constituents of gas works liquors may 
occur, usually the oxidation proceeds to a certain point 
and then almost stops, leaving what has been termed ap 
**O/A residue,’’ which remains almost constant eyen 
after prolonged treatment. The O/A of this residue js 
added to that of the sewage effluent, hence in general the 
O/A of a purified sewage-liquor mixture is rather greater 
than that of the corresponding sewage. The O/A residue 
originates in the tar soluble bodies other than phenols and 
catechol, although it may contain thiocyanate it purifica- 
tion of this substance has not been established. The residue 
is proportional to the higher tar acid content of the liquor, 
being greater for vertical than for horizontal retort 
liquors, but it also seems to be influenced by the condition 
of the purification medium. A study of the residue 
showed that it had no appreciable B.O.D. and this led 
to a series of tests, as a result of which it was found that 
the influence of a spent liquor on the B.O.D. of a sewage 
became negligible before the purification of the sewage was 
complete. The importance of this observation lies in the 
fact that the B.O.D. test, being a biochemical test, gives 
much more significant results than does the O/A. The 
presence of ammonia retards the oxidation of most of the 
constituents of liquors and in particular increases the 0/A 
residue. A crude liquor is therefore not so easily oxidized 
as is a spent and its influence on the B.O.D. of a purified 
sewage is considerably greater. 

In bacteria beds the oxidation of liquors takes place 
rapidly in the first section when the sewage is also being 
most rapidly purified. With activated sludge the oxida- 
tion of the liquors appears to be delayed until a consider- 
able amount of sewage purification has taken place, but 
with both systems of purification the oxidation of spent 
liquor is complete, except for the O/A residue, before the 
sewage can be considered sufficiently purified. 

The colour in the purified effluents sometimes caused by 
the presence of gas works liquor in sewage is due to the 
chemical, not biochemical, oxidation of higher tar acids. 
A reduction in the quantity of higher tar acids present, 
an avoidance of unnecessary contact of the liquor with 
air, and the removal of ammonia, to give a less alkaline 
reaction to the liquor, all tend to reduce the intensity of 
the colour formed. 

In the Third Report it was concluded that a par- 
ticularly suitable spent liquor for treatment in admixture 
with sewage would be that from a crude liquor originating 
in gas which, while still above the dew point, is subjected to 
the action of an efficient tar precipitator, and which is kept 
free from oxygen until it enters the purifiers. Although 
such a liquor would have a high phenol content it would 
be almost. free from higher tar acids, thiocyanate, and 
thiosulphate, and would therefore be easily oxidized. The 
development of the investigation which is reported here 
supports this conclusion at all points. It also suggests 
that the ammoniacal liquor from such a system, although 
not so easily oxidized as the spent, would be more suitable 
for treatment with sewage than other crude liquors. 


Ammonium Bicarbonate. 


In a general introduction to the Report, Professor Cobb 
states that: 


The advisory work of the Committee, as rendered to 
individual companies and authorities, is often of specia 
importance, and at times receives the recognition due to 
it. It is done through the Chairman and the Research 
Chemist, and the accumulation of knowledge from dealing 
with a number of cases, and from the examination of 
samples involved, should be of increasing benefit to te 
Industry. The questions raised, which relate primarily to 
sewage treatment and the conveyance of gas-liquor ™ 
sewers, required the inspection of plant as well as the 
examination of samples. : 

As regards Ammonia, the work of the Committee ot 
centred chiefly on Ammonium Bicarbonate. A consider” 
able amount of laboratory experimental work was carrie 
out by Dr. Eastwood in an attempt to examine the pro 
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cess proposed by Dr. Key, as far as it could be examined 
on the laboratory scale. As the next step it was thought 
desirable to appoint a Sub-Committee “‘ to consider the 
ractical and commercial advantages and disadvantages 
of the several ammonium bicarbonate processes as com- 
pared with each other and with ammonium sulphate.” 
This Sub-Committee has not yet made its final report, but 
it may be said that the rise in price of sulphate, the fall 
in price of acid, and the increase in the production of con- 
centrated ammonia are tending to make the prospects of 
ammonium bicarbonate production relatively less favour- 
able than they appeared some time ago. One important 
factor in this situation is the uncertainty which still exists 
as to the comparative value of bicarbonate and sulphate 
as fertilizers. Field experiments on various crops carried 
out by the Rothamsted Experimental Station were in- 
conclusive in this respect, having been made in an excep- 
tionally dry season, and it is felt by the Committee that 
this uncertainty must be removed before the relative com- 
mercial positions of ammonium bicarbonate and sulphate 
as fertilizers can be established. 


Report on Replies to Questionnaire on Liquor 
Effluents and Ammonia. 


INTRODUCTION. 


A Questionnaire on Liquor Effiuents and Ammonia was 
circulated at the end of July, 1934, to all undertakings 
making more than 50 Mn. cu.ft. of gas per annum. The 
Questionnaire was planned to obtain information regard- 
ing the general practice of ammonia recovery and effluent 
liquor disposal at present obtaining in the different-sized 
works, to ascertain how far the various recommendations 
of the Liquor Effluents and Ammonia Sub-Committee had 
been carried out, and to find out how widespread were the 
difficulties which are associated with effluent liquor dis- 


posal. 
THE QUESTIONNAIRE. 


(1) Name of Gas Undertaking. 

(2) Type of carbonizing plant in use. 

(3) Tons of coal carbonized per annum. 

(4) (a) Type of condensing, washing, and scrubbing 
system. 

(b) Strength of liquor made. 

(5) (a) How is aramonia liquor stored? 

(b) Is it kept out of contact with tar? 

(c) What steps, if any, are taken to minimize con- 
tact with air? 

(6) Do you recover ammonia, free or total, from the 
ammoniacal liquor, and, if so, in what form? 

(7) If the ammonia is recovered, how do you dispose of 
the spent liquor, and, if any, devil liquor? 

(8) (a) If the ammonia is not recovered, how do you 
dispose of the crude liquor? 

(b) Have you considered the possibilities of produc- 
ing concentrated liquor? 

(9) If either the crude or effluent liquor is disposed of by 
way of the sewers— 

(a) What is the ratio of liquor to sewage (dry 
weather flow)? 

(b) To what type of treatment is the sewage sub- 
jected (e.g., no treatment, simple settling, 
bacteria beds, activated sludge, land filtration, 
&e.)? 

(c) Do you take any special precautions in, or subject 
the liquor to any special treatment before, ad- 
mitting it to the sewers (e.g., regulating 
flow during the day, admitting only at certain 
ay any preliminary treatment of liquor, 

c.)? 

(d) Do you receive complaints from the Sewage 
Authority about the effect of the liquor, and, if 
so, in what connection (e.g., colour, oxygen 
absorption, frothing, deposit in sewers, &c.)? 

(10) Do you make any attempt— 

(a) To minimize the volume of liquor produced? 

(b) To reduce its higher tar acids content by early 
separation of tar and liquor? 

(c) To reduce its thiocyanate content by admitting 
air after, instead of before, the washers and 
scrubbers ? 


Tue Reptiks. 


Out of 479 undertakings to which the Questionnaire was 
sent, and which carbonize in all over 16 Mn. tons of coal 
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per annum, replies were received from 264, or 55 per cent. 
of the total. The proportion of larger undertakings reply- 
ing, however, was much greater than that of the smaller, 
so that the answers as a whole covered over 80 per cent. of 
the coal carbonized. The replies showed that the proportion 
of ammonia dealt with in the various ways is as follows :— 





Per Cent 

Ammonia from 7,759,000 tons recovered assulphate. . . . = 56'2 
" +» 1,473,000 ,, - +» concentrated liquor = 10°7 

” 1» 2,357,000 ,, isposed of to chemical works , = 17°! 

” 1» 2,206,000 ,, wastedascrudeliquor . . . = 16'0 
100°0 


These figures are subject to a small error, since the fact 
that some undertakings, particularly those making concen- 
trated liquor, no longer recover fixed ammonia has not 
been taken into account in the calculation. 

Thus it appears that the ammonia which is being wasted, 
owing to its fall in value, is about one-sixth of the total, 
while more than half is being directly converted to sulphate 
at the gas works. The latter is the practice at most of the 
larger works, although a few of these make concentrated 
liquor or dispose of their ammoniacal liquor to nearby 
chemical works. In the small works very few sulphate 
plants are now in operation, a large number of undertak- 
ings carbonizing less than 20,000 tons per annum making 
no attempt whatever at ammonia recovery. The propor- 
tion of undertakings disposing of crude liquor to chemical 
works varies little with the size of works, and averages 
17 per cent. The production of concentrated liquor appears 
to be most popular at works carbonizing between 20,000 
and 50,000 tons per annum, 60 per cent. of the plants re- 
ported coming in this range. At a few works which are 
now wasting ammonia the installation of concentrated 
liquor plants has either been decided upon or is being 
seriously considered. 

In answer to a question as to whether the production of 
concentrated liquor had been seriously considered about 
20 per cent. of the undertakings replied that it had, but 
the conclusion had been reached that it would not be econo- 
mical or advantageous under the present circumstances. 
This can readily be understood in the case of works suffi- 
ciently large to manufacture sulphate economically or 
where a suitable chemical works lies adjacent to the gas 
works. Other works stated that difficulty would be ex- 
perienced in marketing the concentrated liquor or in dis- 
posing of the spent liquor, while some were of the opinion 
that the capital cost of the necessary plant was too high 
to make the process economical. A further 20 per cent. of 
the undertakings replied that the question of concentrated 
liquor had been considered, but did not state what conclu- 
sion had been arrived at. The majority of works which 
are not recovering ammonia, however, have not given con- 
sideration to the possibilities of concentrated liquor, which 
is disappointing in view of the repeated recommendations 
of this Committee on the matter. 

The liming of ammoniacal liquor to recover fixed am- 
monia is still generally practised at works making sulphate, 
but where concentrated liquor is produced it is the custom 
to distil the free ammonia only. 

It is surprising to learn that only about 40 per cent. of the 
undertakings which distil their own liquor make any at- 
tempt to minimize its volume, although steam costs for dis- 
tillation are almost directly proportional to this quantity. 
When crude liquor is sent away for treatment the influence 
of quantity is usually much more serious, due to transport 
charges, and this is reflected in the fact that 65 per cent. 
of such works attempt to minimize the volume of liquor 
produced. In these cases the final disposal of the effluent 
liquor is not the concern of the gas works, and in very few 
instances is any attempt made to reduce its polluting char- 
acter. Even when liquor, ammoniacal or effluent, is dis- 
posed of directly from the gas works only about 25 per 
cent. of the undertakings report reduction of the higher tar 
acid content by early senaration of tar and liquor, or of 
the thiocyanate content by admitting air after instead of 
before the washing and scrubbing system. 

The most widely adopted means of disposal of spent 
liquor is to admit to the local sewers, when it is treated 
with the other liquid wastes of the district. This is usually 
the most satisfactory method of disposal. Nearly one-third 
of the undertakings, however. adopt other and at times 
less desirable methods, although the majority of such works 
are small ones. Without going into detail regarding such 
methods, it can be said that while some of them, properly 
overated, are open to no objection, others may give rise to 
difficulties and complaints. 

The oxygen absorption, colour, and liability to produce 
foam are the properties of a sewage or sewage effluent which 
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are most readily affected by the presence of gas works 
Jiquors, and this is shown by complaints made on these 
points. There are cases in addition, however, where the 
effect of gas works liquor on the smell of sewage and the 
occurrence of deposits in the sewers have given rise to com- 
plaint. Usually it is ammoniacal liquor which is held re 
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sponsible for the effect, but occasionally spent liquor which 
has been limed has been alleged to cause deposits of eq). 
cium carbonate in sewers. A 

It should be noted that the Committee in its work has 
paid attention to each cause of complaint, and the majority 
of them are dealt with in some detail in the Report, ; 





34th Report of the Joint 
Research Committee of 
the Institution and Leeds 
University 


Corrosion from Products of Combus- 
tion of Gas.—Part II. Tube Ex- 
periments 


Research Chemist : James W. Woop, M.Sc.Tech., A.L.C. ; 
Research Assistant : E. ParrisH, M.Sc.Tech. 








The investigation is directed to the examination of the 
action of products of combustion of coal gas upon various 
materials used in the construction of gas appliances. 

Two sets of experiments are described in which a num- 
ber of metal tubes were simultaneously subjected to the 
continuous action of products of combustion for periods of 
approximately one month and three weeks, respectively, 
the conditions of attack being as nearly as possible identi- 
cal for the various materials. 

The tubes (15 in. by 1 in.) were made from commercial 
sheet metals and were surrounded by water-jackets main- 
tained at 40-60° F., whereby some 80-95 per cent. of the 
water produced by the combustion of the gas was condensed 
on the inner surface of the tubes; this, together with the 


sulphur and nitrogen acids dissolved therein, formed the 
corroding medium. ‘The metals used are indicated jp 
Table 1. 

The gases used were (i) a town gas, calorific value 479 
B.Th.U. per cu.ft., containing 25-30 gr. of sulphur per jg 
cu.ft.; (ii) the same gas with the sulphur content increased 
to about 50 gr. by the introduction of carbon bisulphide, 

In most of the experiments the bulk of the corrosion pro- 
duct was either soluble, or a readily detachable solid, which 
found its way into the vessel for collecting the condensate, 
The amount of condensate and the concentrations of metal 
sulphur and nitrogen acids therein were determined for 
periods of three days. At the end of a group of tests the 
tubes were cut open for examination. 

For given concentrations of sulphur acids in the products 
of combustion few of the metals showed a uniform rate of 
corrosion throughout the course of the experiment, much 
apparently depending upon the formation, or otherwise, of 
a protective coating. For this reason, the average rates of 
attack, given in Table 1, must be used with caution, and 
with due regard to the shapes of the individual corrosion 
curves in Figures 1 and 2. 

The metals examined fall into three main groups, as indi- 
cated in Table 1, exhibiting good, medium, and poor re- 
sistance to attack, respectively, under the conditions of the 
tests. Variation in experimental conditions might alter the 
order of materials within these groups. 

The sequence of metals was not materially altered when 
the sulphur content of the gas was raised from about 25 
tc about 50 gr. per 100 cu.ft. In most cases the absolute 
amount of corrosion was increased by this change, but not 
in proportion to the higher sulphur content of the gas, ex- 
cept in the case of the most readily attacked materials, 

The amount of sulphur retained (mainly as free and 
combined sulphuric acid) in the condensates varied from 
4-10 per cent. of that contained in the gas in the case of 
the resistant materials, to from 50-90 per cent. in the case 
of those most easily attacked. This confirms the state- 
ments made in the 33rd Report of the Joint Research 
Committee. 

Irrespective of the total amount of corrosion, the conden- 


TABLE 1.—Summary of Corrosion Tests. 


Average Operating Conditions. 


Duration oftestindays. .... . 
Gas consumption, cu.ft. per tube per day 
Sulphur content of gas, grains per 100 cu ft. Mt? oe 
Water produced by combustion of gas, c.c. per cu.ft. . 


| Water condensed as percentage of that produced by combustion of gas, per cent. 79 


Concentration of CO, in flue gases, percent. . . . 
Dilution factort , oo oe pe! 4 |e Ae Gg 
| Sulpbur content of flue gases, grains per 100 c.ft. . 


gals 


Test Period. 
| 

la. Ib. | II. 

—_———$ | —__ — 

15 12 21 
11°94 11°66 12°21 
26°1 25°6 51°2 
19°2 19°4 20°2 

gt 94 
4°6 So 72 
10°9 6°3 | 6°5 
2°39 4°09 7°93 








Sulphur Retention in Condensate, 


Per Cent? 
Material. 
la. Id. Il. 
| I 2 4 
Lead aa 4°6 g'6 71 
| Tin Lae Se 5°2 8°2 6°5 
| Gol@er(zs) 2. & . 4°5 7'8 6°6 
Soider (2) os oé 5°9 
| 
| Aluminium... . . 18°4 19°3 15°4 
Chromium plate .. . 23°1 27°0 - 
| Nickel plete. .. . . 46°0 38°3 ee 
Brass (70/30) ... . 41°8 37°8 26°9 
| Copper, hard(1) . . . 61°2 42°3 29°0 
| Copper, hard(z) . . . oe oe 19°3 
| Copper, 808%. «. «is - 63°8 47°2 31°5 
Ro (EASA Ire 42°8 51°2 61°5 
| Iron, galvanized .. . 71°‘o 82°9 76°6 
(By BRT ee ae tae oe ee 65°1 89°5 89°9 


Total Weight of Metal Lost 
During Test, in Gms. 


Metal in Condensate, Gms. per 100 
Cu.Ft. of Gas Burned. 





la Id. | II la + Id. II. 
5 6 | 7 8 9 
o'OI5 0°013 0° 008 o'15 o'12 
0° 004 o'006 | 0°007 0°02 0°02 
o'o18 0°023 O°O14 0°06 0°04 

° o'o12 ee 0°03 
o°19 o'18 0°23 0°59 0°58 
0°59* 0° 65* oe 1°97* os 
1°20* 0'92* ee 3°44" ee 
1°15 0°86 1°43 3°27 3°66 
1°59 oo7 | 1°54 4°20 3°96 

ee oe 1°16 ot 2°98 
1°71 I‘Or | 1°70 4°49 4°36 
1°35 1°54 3°27 6°67 11°22 
2°6r 2°84 4°53 8°75 12°56 
2°52 3°33 6°07 | 9°16 15°56 


Notr.—Tests Ia and Ib were consecutive and on the same specimens of material, while for Test 11, fresh specimens were employed. 


* Chiefly copper. 


| Cubic teet of dry flue gases (i.e., products of combustion + excess air) per cu.ft. of gas burned. 
} Sulphur in condensate as percentage of sulphur in gas burned. 
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sates usually showed the presence of free acid to the 
extent of 0°01-0°04 gm. per 100 c.c., the acidity being ex 
pressed as sulphuric acid. 

The amount of oxidizable material in the condensates 
was very small. Tron forms an important exception, the 
orrosion product being almost wholly ferrous sulphate in 
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Figure 1.—Corrosion Curves, Runs Ia and Ib. 


the first place, this subsequently oxidizing and throwing 
down a precipitate of basic sulphate and hydroxide. 

Nitric acid was found in all the condensates, but was 
much more constant in amount than the sulphuric acid. 
The amount, however, represented a conversion and reten- 
tion of some 2-3 per cent. only of the NO produced during 
the combustion of the gas, and 0°004 gm. of nitric acid 
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per 100 cc. of condensate was typical. There was a ten- 
dency for the amount of nitric acid to be lower with the 
gas of higher sulphur content, but apparently no quantita 
tive relationship between the two. 

The present practice of using lead, tin, and solder for 
protective coatings is justified, but attention should be 














4 ) 

13 1 
” 
iW 
S12 — 
< 
~ | 
rT) 

MM 1 
z 











-_— 


























WEIGHT OF METAL REMOVED PER 3 DAYS 














| 
me Eo il an Sees 
-_ Sahoo " HARD COPPERIL 
| } 
03 ++ 
02 oo Sone Re ee ee 
| | | | 
o1}+-— et | ALUMINIUM 
| L | | 
a ae tt 


TIME IN DAYS 
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directed to the technique of applying such coatings in a 
sound adherent condition, and of greater thickness and 
uniformity than is frequently the case. Zinc, black-iron, 
and galvanized iron are clearly quite unsuitable materials 
for use where contact with acid condensates is likely to 
occur. The experiments with chromium plate and _ nickel 
plate are inconclusive. 





25th Report of the Refrac- 
tory Materials Joint Sub- 
Committee 








On July 31st, 1934, the Institution issued a new edition 
of “ Standard Specifications for Refractory Materials for 
Gas Works,” which cancelled all previous editions of this 
specification. During the preparation of this revised 
specification fullest consideration was given to the ques- 
tion of including a specified test for the determination of 
the refractoriness-under-load characteristics of refractory 
materials, but it was eventually decided that further re- 
search on this test was required before a particular proce- 
dure could be laid down. This course was followed because 
there are such wide variations in the different methods and 
procedures employed, although it was recognized that the 
test yields information of great value and is widely used. 

t is for this reason that a substantial part of this 
year's report is concerned with the subject of the testing 
of refractoriness-under-load. The first section is mainly a 
critical review of the methods in vogue, not only in this 
country but in America and on the Continent. The 

merican practice aims at determining the behaviour of 
arefractory material under load on heating to a prescribed 
temperature which is then maintained for a definite period. 

Wo standard-sized bricks are so treated in the same fur- 


nace. As a great contrast, in the German and French 
methods a small specimen is heated under load until 
failure occurs. The size of specimen prescribed in the 
German Industrial Specification (DIN 1064) is a cylinder 
measuring 50 mm. by 50 mm., while in France still smaller 
test pieces are employed. The practice in this country is 
in the main similar to that followed in Germany, but larger 
test pieces are used, viz., 3} in. by 2in. by 2in. Two main 
issues are thus apparent. 

1. Should an under-load refractoriness test be preferably 
carried to the temperature of complete failure, or 
merely maintained at a value comparable to that 
at which the material will be put into service? 

2. What is the best size of test piece? 


Closely connected with this latter question is the rate 
of rise of temperature to be adopted. Other variations in 
the procedure for carrying out the test, such as the value 
of the load, the method of measuring the temperature and 
recording the expansion or subsidence of the test piece, 
although of great importance, are probably of subsidiary 
interest. 

It is pointed out in the same Section that, in the type 
of test where the temperature is raised until the specimen 
fails, the data of chief importance are (1) the temperature 
at which softening commences, (2) the temperature when 
softening accelerates, and (3) the temperature of failure. 

The second section of the report of the work carried out 
by the British Refractories Research Association is con- 
cerned with experimental work bearing on several of the 
questions suggested in the preliminary review. The work 
relates entirely to the type of test where failure of the 
specimen results, and it is shown that the recorded tem- 
perature of failure may be increased by as much as 100° C. 
when the test piece is heated at 15° C. per minute com- 








358 


pared with 3° C. per minute. This refers to test pieces 
of 4 sq. in. cross section. Similar effects are obtained by 
varying the area of cross section of the test piece. 
Evidence is given to show that variation in the gradient of 
temperature within the test piece is largely responsible 
for these divergent results. Experiments are also described 
which show how the form of the temperature-deformation 
curve may be distorted by not allowing for the expansion 
of the supports and thrust blocks in the furnace. When 
this correction is disregarded the temperature of initial 
softening may appear as much as 300° C. in excess of the 
true value. 

In continuation of the work on the action of alkalies on 
refractory materials, a report is given of the action of 
potassium chloride vapour at 1,000° C. In the absence of 
moisture the silica refractories notably resist attack to a 
greater extent than fireclay, which confirms the findings 
of other workers. The results form a starting point for 
the projected investigation of the effect of temperature and 
of moisture on these reactians. 

The section of the report dealing with jointing cements 
describes the development of a test for gauging the be- 
haviour of cements during the heating-up and operation of 
an installation. In principle the test measures the expan- 
sion or deformation of two } in. joints between three brick 
blocks while it is subjected to a light load. The breaking 
strength of the joints can subsequently be determined. 
The method has been applied to a variety of synthetic 
cement mixtures with a silica base. 

In last year’s Report, experiments were described relat- 
ing to the texture of silica bricks. It was shown how the 
porosity and permeability to air of the products were de- 
pendent on the grading of the raw mix, and on the pressure 
used in making. In this Report sillimanite bricks bonded 
with 10 per cent. of the ball clay are treated in a similar 
manner. One fact of considerable interest is that the size- 
composition of the finest portion of the mix (e.g., that 
passing through an 80’s mesh sieve) can exert a considerable 
effect on the texture of the product as revealed by porosity 
and permeability measurements. In investigating the effect 
of pressure on the sillimanite mixes it was found that an 
appreciable decrease in the. proportion of the larger grains 
occurred. This at once raises the question whether the 
grading to be adopted for machine-pressed products is 
necessarily the same as that for hand-tamped articles when 
minimum porosity and permeability are desired. 

The report on high porosity silica bricks is occasioned 
by the possible field of usefulness for such products as 
high-temperature insulating materials. Small experimental 
blocks having a porosity of over 55 per cent. and a re- 
fractoriness-under-a-load of 25 lb. per sq. in. in the neigh- 
bourhood of 1,700° C. have been prepared. It was also 
found possible to prepare coherent test pieces of silica 
bricks having a porosity of 66 per cent. This was achieved 
by suitably grading the ganister and incorporating 40 per 
cent. by weight of similarly graded coke in the mix. 

A short note on the effect of the addition of steatite to 
fireclay mixes shows that, when suitably fired, the thermal 
expansion of the product between ordinary temperatures 
and 1,000° C. may be reduced to one-half. Some decrease 
in refractoriness naturally results. 


QUESTIONNAIRE 


DIGEST OF REPLIES TO A 
. OF REFRACTORY 


ON THE DURABILITY 
MATERIALS IN GAS WORKS. 


By A. T. Green, F.I.C., and F. H. Clews, M.Sc., A.I.C. 
INTRODUCTORY. 


At thé instigation of the Refractory Materials Joint Sub- 
Committee of The Institution of Gas Engineers, the Society 
of British Gas Industries and the British Refractories Re- 
search Association, a Questionnaire on the Durability of 
Refractory Materials in Gas Works was circulated to cer- 
tain gas undertakings, that are members of the British 
Refractories Research Association. The aim of the 
Questionnaire was to obtain guiding information for the 
workers engaged in the research on refractory materials for 
the Joint Sub-Committee. The response has been particu- 
larly encouraging, forty-five undertakings giving detailed 
data of over ninety plants. 

Most of the information is of a confidential nature and 
intended solely as a help to the research staff in their in- 
vestigations. This section is a digest of certain information 
on topics of general interest. 


Tue Lire or A Retort SEtrina. 


The term “ life’’ is taken to refer to the number of 
working days for which the setting has been in operation 
from the initial building to the final dismantling. 

The average term of life of a horizontal retort setting 
would appear to yary considerably. The highest average 
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figure quoted is in the region of 2,500 days, while the 
lowest is about 1,000 days. The general average from the 
whole of the replies received is about 1,700 days. Neverthe. 
less it would appear to be a fairly common experience for 
individual lives to be considerably in excess of 2,000 days 
and several respondents have quoted instances where oyer 
3,000 days’ service has been obtained. 

On the average it seems possible to obtain a life of about 
four years before extensive repairs other than mere point. 
ing are essential, although many undertakings prefer to 
overhaul the plant more thoroughly at an earlier date 
There is little in the evidence submitted to indicate ay 
outstanding reason for the appreciable variations in the 
average life obtained at the different undertakings; cey. 
tainly the severity of the carbonizing conditions is pot 
necessarily connected with shortness of life. Instances are 
given where an average combustion chamber temperature 
of about 1,250° C. has only yielded an average life of 1,200 
days, while installations operating at nearly 1,400° haye 
lasted 2,000 days. 

The general trend of the replies appears to indicate that 
siliceous and segmental silica retorts are giving somewhat 
longer periods of service than fireclay retorts and this 
despite the usually more severe carbonizing conditions, ” 

A similar and perhaps greater variation is apparent in 
the average lengths of service obtained from different 
vertical retort settings. These range from 1,000 days as 
the minimum to well over 3,000 days. The extent and 
character of the intervening repairs, amounting in some 
instances to partial rebuilding, would seem to account, in 
large measure, for this considerable difference in average 
life. From the replies received it would appear that five to 
six years’ service may be obtained from a vertical retort 
setting before extensive rebuilding is required. 


THE GENERAL CAUSES OF FAILURE OF RETORTS. 


Under this heading are considered the prime cause or 
causes which are responsible for the retort being regarded 
as unfit for further gas making and to require complete 
or partial rebuilding. 


(a) Horizontal Retorts. 


Ultimately, of course, any retort is regarded as unfit 
for further service when it is unable properly to deliver 
the gas generated in it, or stands in imminent danger of 
being unable to do so. It was upon the causes leading 
to this condition that the opinion of the gas makers was 
sought. There is not much unanimity in their views. The 
abrasion of the bottom of the retort arising from the action 
of the machine in discharging coke and charging coal is 
perhaps most generally regarded as one of the most im- 
portant causes leading to the wearing out of retorts, al- 
though only a few respondents would give it the first place. 

On the other hand, faulty joints are blamed by some. 
Although instances of unsuitable jointing material have 
been reported, the defects at these points are more con- 
monly attributed to the stresses set up by the shutting 
down and re-heating of the setting, and also, more par- 
ticularly with silica segmental retorts, the spalling of the 
corners and edges of the segments occasioned by the tem- 
perature fluctuations. Incorrect allowances for expansion 
may also be included in this category. A further cause, 
mentioned in several replies, and regarded in a few cases 
as the primary cause of ultimate failure, is the slagging 
action of the producer gases on the material of the retorts 
and of the joints. In the region of the mouthpiece, tem- 
perature fluctuations and abrasive action both combine 
to make this locality liable to more rapid deterioration. 

All the above factors play their part in causing the failure 
of retorts, and it would seem that no single cause can be 
considered generally as primarily responsible, but that each 
may assume major importance under the very varied con- 
ditions obtaining in working this type of retort. 


(b) Vertical Retorts. 


Over the whole retort there is, of course, the abrasive 
action of the charge and the slagging action of the flue 
dusts which must eventually set a period to the life of the 
retort, but the failure of vertical retorts would appear from 
the replies received to be generally zonal in character. 
There are two chief zones which develop. The first is in 4 
region of about 6 to 12 ft. from the top of the retort, 
which has come to be regarded as the zone of flaking or 
spalling. (The discussion of the antecedent causes of 
flaking follows in a later section.) This defect may ulti- 
mately develop to such a degree that it is necessary to shut 
down the setting. However, in some cases, this type of 
decay of the brickwork may become arrested. In any case 
the roughened flaked surface is liable to give rise to the 
holding of the charge which, particularly with swelling 
coals, is liable to cause distortion of the retort and to open 
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wints. The replies also refer to the tendency in this zone 
for joints to fail through imperfect adhesion to the brick- 
york and the elimination of the jointing cement by 
mechanical means. : 

The second important region where failure is reported 
is in the bottom courses. Here, the slagging action of the 
wal ash, enhanced by steaming, and probably by the 
abrasive action of the coke, may result in the thinning of 
the walls and even ultimately of holing. 


FLAKING AND SCURFING. 
(a) Horizontal Retorts. 


Considerable variations in the period of scurfing appear 
to be practised which range from four to eighteen weeks. 
Differences in the class of coal carbonized, the retort out- 
put, the working temperatures, and the material of con- 
struction of the retort, may in large measure account for 
this. Six to eight weeks would seem to be an average 
interval between scurfings. The general method of proce- 
dure is to use natural air circulation to loosen or partly 
remove scurf, followed by the use of the chisel bar. In 
a few instances an artificially induced air draught is em- 
ployed, although more commonly the circulation is con- 
trolled by means of the retort doors. A vip 

The general impression obtained from the replies is that 
surfing is unavoidably somewhat deleterious. The 
mechanical damage caused by scurfing tools being too 
harshly applied is mentioned as being partly, if not mainly, 
responsible for such deterioration in the condition of the 
retort as occurs at scurfing times. On the whole, scurfing 
isnot regarded as more than a slight contributory cause in 
the ultimate failure of the refractories of this type of 
setting. 


(b) Vertical Retorts. 


Scurfing is usually practised at intervals of from any- 
thing between three and ten weeks. In general, the pro- 
cess is One Of admission of a gentle current of air at the 
bottom of the retort, the control of which is made by the 
adjustment of the bottom and top openings, although, in a 
few cases, admission of air seems to be from the top. 
Slight steam injection during scurfing is commonly prac- 
tied. There is fairly general agreement that, during 
surfing, the temperature should be carefully controlled, 
and that overheating and undercooling should be avoided. 
The use of scurfing tools is usually restricted to a minimum. 

About one-fifth of the plants report no trouble due to 
faking. The remainder are in general agreement that the 
faking zone is 4 to 12 ft. from the top of the retort, 7.e., 
in the silica brick courses immediately below the fireclay. 
The following views on the causes of flaking are _ in- 
cluded : 


(i) Temperature fluctuations and high local tempera- 
tures during scurfing. 

(ii) The steep temperature gradient between the flue and 
the eoking faces at this zone of the retort. It is at this 
mne that the relatively cold coal comes into contact with 
the hot retort and any irregular movement of the coal only 
accentuates temperature contrasts and spalling conditions. 
One reply points out that the flaking corresponds to the 
level at which the coal becomes plastic. The plastic state 
permits of good contact with the retort face and of irregular 
downward travel. 

(iii) The action of alkali chlorides. It is suggested that 
alkali chlorides injuriously react with the retort at this level 
and promote a tendency to spalling. 

(iv) The action of the ash present in the scurf. A few 
contributors are of the opinion that on oxidizing the carbon 
of the seurf, the residual ash fluxes with the retort material 
with which it is in contact under the action of local high 
temperatures, and forms a surface layer differing from the 
underlying brickwork, which is thus predisposed to spall 
away in the form of more or less thin flakes. 


Of these various opinions, the majority (where they ex- 
press views at all) are inclined to favour (i) and (ii). 

There is a general agreement that scurfing if carried out 
carelessly reduces the life of the retort. While the replies 
from a few plants record the opinion that if carefully done, 
the deterioration suffered by the retort is negligible, a 
greater number consider that some deterioration from this 
tause is inevitable. It is pointed out :— 


1. There are rapid fluctuations in temperature due to the 
effects of cold air currents and high local temperatures 
consequent on the combustion of scurf. This is considered 
Y some to promote flaking. 

2. The general lowering of the temperature of the retort 
%s a whole during the scurfing process results in 
subsidence. and on resuming normal working expansion 
eurs. This tends to open joints. 

3. Local high temperatures developing during scurfing 
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may also tend to destroy jointing material and warp panels. 
Leaks so initiated rapidly develop on further working. 

4. Further strains are set up in the retort when, after 
scurfing, it is filled with cold, and possibly damp, coke. 


Errects DEPENDENT ON THE NATURE OF THE COAL, &c. 
(a) Horizontal Retorts. 


The effect of the size of the coal on the durability of 
the refractories has apparently not received much consider- 
ation. The general impression is that too large a coal is 
mechanically injurious to the retorf, while one which is too 
small affects the refractory by introducing greater tem- 
perature fluctuations. There is general agreement that 
Durham coals require higher carbonizing temperatures. 
Opinions are divided as to the effect of this coal on the 
= 4 the retort, but the majority consider that it decreases 
the life. : 

The replies to the Question regarding the effect of coal 
ash on the working behaviour of horizontal retorts indicate 
that little data is available. It is, of course, agreed that 
producer refractories suffer when the coal and coke contain 
an undue proportion of ash, particularly when this is rich 
in fluxing constituents. A few consider that the action is 
practically confined to that part of the plant. There are 
more, however, who consider that the fluxing action is more 
general, affecting the uptakes and combustion chambers 
and sometimes fluxing the retorts proper. The last men- 
tioned action would seem to be more pronounced with silica 
material. There is little reference to the corrosive action 
of ash within the retort durine working or scurfing periods. 


(b) Vertical Retorts. 

The presence of fines in coal is generally considered a 
disadvantage due to sticking and attendant troubles of tem- 
perature fluctuations, high gas pressures, and the necessity 
for rodding. The high ash content is also considered dele- 
terious. One reply suggests that scurfing should be more 
frequently done when the coal size is reduced. 

Durham coals appear to give more difficulty in vertical 
retorts than in horizontal, because their swelling action pro- 
duces strain and promotes irregular working with its atten- 
dant troubles. More frequent scurfing may also be re- 
quired. When blended with non-swelling coals they can be 
satisfactorily carbonized. 

Producer linings suffer by an undue ash content of the 
coke, and the flue dusts act corrosively on the retorts more 
particularly when leaks develop. There is also increased 
corrosion on the interior of retorts in the steaming area. 
Both these effects have been reported as leading to the 
ultimate shutting down of the setting. 

Steaming is not generally considered as greatly increas- 
ing the corrosion of the retort, although a significant 
minority think otherwise. These have observed an adverse 
effect due to erosion by entrained dust and the carrying for- 
ward of volatile corrodants. Too high bottom tempera- 
tures in conjunction with high steaming may cause disinte- 
gration. The scouring action of the coke is more pro- 
nounced in the steaming zone when ash contents are high. 

RECONDITIONING—Hor anp CoLp Patcutna. 
(a) Horizontal Retorts. 

(i) Hot Patching.—Hot patching is apparently regularly 
practised on the majority of horizontal retort plants. Only 
about one-tenth of the replies received indicate that hot 
patching is considered of doubtful service. 

The method most commonly employed is that of applying 
the cement in a putty-like consistency by means of a 
paddle. References are made to wastage of cement and the 
difficulty of making effective patches in certain portions 
of the retort where it needs considerable effort to obtain 
sufficient pressure on the paddle. 

A large variety of cements is in use varying from plastic 
adhesive fireclay. preparations to highly siliceous mixtures 
with just sufficient clay to give workability and fired 
strength. A number of proprietary cements appear to give 
general satisfaction. 

(ii) Cold Patching.—Advantage is commonly taken of 
every occasion on which the retorts are let down, usually 
each year in the summer months, to recondition them. De- 
fective portions are cut out and new pieces of retort 
material of the required size bedded in with a refractory 
cement. In the case of segmental retorts, defective seg- 
ments are removed and new ones fitted. All joints and 
cracks are raked out and filled by hand with cement selected 
according to the type of retort. A final refractory cement 
wash is commonly given. This tyne of treatment is gener- 
ally accepted as worth while, as it is reported to prolong 
the useful life of the retort, but resurfacing defective or 
worn portions of the retort with plastic cements does not 
appear to find much favour. 


(b) Vertical Retorts. 


(i) Hot Patching.—Hot patching of one kind or another 
would appear to be regularly practised by the majority of 
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these plants after seurfing. Tn the holing zone at the 
hottom of the retort, the larger leaks are stopped by means 
of cement manipulated by means of a paddle or a gun, con- 
siderable skili being required. The cement eun finds a few 
enthusiastic advocates for stopping leaks. A refractory 
cement spray may then be used over the whole of this 
zone. In order to assist in the location of leaks and to test 
whether the patching has been effective it is usual to apply 
extra producer gas pressure and observe the flames (if any) 
of burning producer gas in the retort. In the spalling and 
flaking zone towards the top of the retort some measure 
of success in checking the deterioration of the brickwork is 
reported with the use of a spray worked from the top 
of the retort, if the treatment is regularly adopted. In 
some vertical plants, the paddle method is employed as a 
means of filling conspicuous leaks. 

The general consensus of opinion seems to be that repairs 
by the hot patching methods at present available are by 
no means permanent, and need to be regularly repeated. 
They are. on the whole, however, worth while and extend 
the working life of the retort. Stopping leaks is easier 
than re-surfacing spalled areas. 


Some proprietary cements appear to give satisfaction. 


(ii) Cold Patching.—Cold patching frequently amounts 
to rebuilding certain courses, often in the spalling zone. 
For the remainder the joints are raked out, and refilled, 
defective portions cut out and new pieces, cut to shape, 
cemented in position. A final wash with a suitable cement 
is usually given. Such reconditioning is regularly carried 
out by many undertakings, but the frequenev shows con- 
siderable variation. Verv limited success has attended 
attempts to resurface spalled areas in the cold condition, 
although one attempt using a plastic mixture of seven 
parts of silica (ganister or brick) and three of a siliceous 
cement had limited success. The cold patch was almost 
all detached by the end of the first scurfing veriod. but the 
condition of the retort was noticeablv sunerior to those not 
so treated. One or two cases, in which the settines are let 
down regularly every year for the purpose of cold patch 
ing; are reported. 


TnitrAL HEATING-UP AND EXPANSION STRESSES. 
(a) Horizontal Retorts. 


Comparatively few instances are reported of expansion 
stresses set up during the initial heating causing serious 
cracking and failure of retorts. All reported cases would 
seem to be with silica or siliceous materials, although 
satisfactory working is the rule. One report referred to 
arch lifting, but a more common trouble is cracking in 
silica retorts at points varying between 1} ft. and 3 ft. 
from the fireclay mouthpieces. Another report mentions 
the cracking of the retort which occurred early in the 
initial heating un and developed with use. Two replies 
also mention the longitudinal expansion of the retort affect- 
ing the brickwork of the setting. In nearly all the ahove 
instances the blame has been laid on incorrect expansion 
cavities or to the incomplete burning away of the wood 
packing used. 


All are unanimously of the opinion that a slow and pro- 
gressive rise in temperature in the initial heating is essen- 
tial to a long life in the setting for all types of retorts, but 
particularly for those made in siliceous and silica materials. 
As a precautionary measure to ensure even heating one 
management uses dry coke, free from damp breeze and 
smalls, and feeds only small quantities at a time, keeping 
the top of the fire red. Several replies emphasize the im- 
portance of adequate temperature recording apnaratus. 
Some divergence of opinion is apparent regarding the 
critical temperature of siliceous and silica retorts. One 
reply considers that the makers’ initial firine schedule 
plays for safety and in some instances could be shortened. 


: (b) Vertical Retorts. 


Very little trouble is reported as being attributable to 
expansion stresses set up during the initial heating up or 
working of retorts of both these types, although reference 
is made to the occasional cracking of the top sections when 
too quick a rate of heating has been adopted. Two reports 
refer to the walls of the setting being affected, due to 
incorrect expansion allowances, and one other refers to 
trouble arising through leaks when undue expansion 
cavities were left. 


It is génerally agreed that great care should be taken 
to raise the temperature gradually when first putting the 
setting to work, and assuming sufficient care to be taken, 
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the initial heating will have little influence in determinins 
the life of the retorts. F 


JOUINTING CEMENTS. 
(a) Horizontal Retorts. 


References are made to spasmodic instances where faulty 
joints due to unsuitable jointing material have been blamed 
for the failure of refractories. In one instance the joints 
were faulty through bad application of the cement rathe 
than the behaviour of the cement itself. ; 

The general practice appears to be to leave the sele. 
tion of jointing material to the makers of the retort 
material, relying on their experience. Usually the composi 
tion of the cement follows closely on that of the refrap. 
tories. Thin joints are generally recognized as being desiy. 
able, and the replies suggest that between 7e in. and 2 jp, 
thicknesses are usual. 


(b) Vertical Retorts. 


In a number of instances the failure of refractories jg at. 
tributed to the jointing cements. Although trouble with 
the jointing material fluxing is occasionally met with, jt js 
more usual for the joint to fail through an insufficient ad. 
hesion to the brickwork. 

Only by one undertaking is any definite specification 
made with regard to the composition of the silica iointing 
cement. This is a quartzite—2 per cent. lime—cellulose lye 
mixture, and the limits of the grading of the quartzite are 
stated. The remainder rely on the experience of the retort 
builders. Two observers object to the presence of sodium 
silicate in jointing cements. Another makes the observa- 
tion that most jointing cements are contractile in nature, 
and for this reason afford a lodgment for coal and coke dust, 
the ash of which, liberated during scurfing, thenceforward 
acts corrosively. 

About half the replies from plants of this type indicate 
little or no trouble with jointing material, the others have 
experienced deficiencies of one sort or another leading to 
leaks, and the necessity for hot patching after about a 
year’s working. One plant is convinced of the necessity of 
having silica jointing material from the same locality as 
the refractories. Thin ioints are considered to be the sine 
qua non of successful retort building. 


Hot Patching and Jointing Cements. 


Work on hot patching of gas retorts by the application 
of dry powders has been continued. The present position 
of the investigation, however, does not admit of another 
report at this juncture. 

As a result of the work on the use of wet plastic clay asa 
material for the hot patching of gas retorts it was foun 
that the property of “ stickability ’’ was related more to 
the physical nature of the surfaces to be ,patched. The 
main requirements appeared to be 


(1) a surface sufficiently rough for the plastic clay to 
*‘ key ”’ into the irregularities; 


(2) sufficient plasticity in the clay for this to be achieved; 


(3) sufficient strength in the suddenly heated clay for 
this initial adhesion to be maintained. It has not 
been found possible to relate ‘ stickability with 
any of the usual physical or chemical properties © 
the clays tested. 


The investigations on jointing cements are continuing. 

A convenient apparatus has been constructed for measur- 
ing the transverse strength of cemented joints both in the 
dried and fired states. It is proposed to compare the 
effects of additions of various reagents which confer work- 
ability and dry strength on cements. 

Following the investigations on the permeability of Te 
fractory materials, factors influencing texture are recelvins 
detailed study. i 

Work on the influence of different alkali salts on silica 
and fireclay products is proceeding. Experiments, C0? 
cerning the action of potassium chloride in the presence ® 
water vapour, have been commenced. ; 

Experiments with a view to standardizing a refractor'- 
ness-under-load test are in progress. Two variables of the 
test, (1) the size of test-piece, (2) the loading, are under 
consideration. 

During the past year a number of retorts have - 
examined for flaking, slagging, and other signs of trouble. 
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The Report describes an investigation on which will be 
based a system of control for a carburetted water gas plant. 
The investigation consists of a study of how plant per- 
formance can be controlled through such factors as the 
rates of air and steam supplies, the relative durations of 
blow and run periods, &c. The system of control will be 
the subject of a further report. 

The tests have been made on a Humphreys and Glasgow 
qutomatic, self-clinkering C.W.G. plant, and, within the 
limits of the investigation, have led to the following con- 
clusions :— 


On a particular plant, operated under given conditions 
of calorific value, blast pressure and quality of fuel, the cost 
of raw materials per therm C.W.G. is finally dependent 
upon the output obtained. The cost of raw materials in- 


361 


creases with increase of output, and, except under peak 
load conditions, it is uneconomical to operate at maximum 
capacity. 


The necessity for retaining in the blow gases sufficient 
heat for steam raising and oil cracking is a limiting con 


sideration. The plant can be made self- supporting in 
steam, and only under certain circumstances detailed is it 
profitable to depend on steam from an external source. 

Owing to incomplete admixture of blow gas and 
secondary air at the top of the carburettor, more heat had 
to be supplied for oil cracking than otherwise would have 
been necessary, and this restricted the performance of the 
generator. It is specially important to secure the most 
efficient utilization of the heat in the blow gases, an advan 
iage already being obtained in plants erected sae quently 
to the one tested. 

Modification of the depth of the fuel bed was the best 
means of preventing accidental variations in the quality 
of the fuel from affecting temperature conditions in the car- 
burettor and superheater. 

A higher thermal yield of B.W.G. per 1,000 Ib. of coke 
and also a greater output can be obtained when using large 
coke. No mechanical difficulties arose, however, with 
smaller grades, and, under conditions in which the full out- 
put is not required, small coke can be used satisfactorily 
if its smaller monetary value compensates for the lower 
yield of blue water gas. 

Excessive speed of rotation of the mechanical grate 
causes losses mainly because it reduces the proportion of 
the steam which can be supplied on the back-run. If the 
grate speed is reduced too far, however, the consequences 
of the accumulation of clinker nullify any savings thereby 
made, and, for this reason, the character of the ash in 
the fuel is very important in determining the performance 
of the generator. 

The investigation showed that advantages can be 
secured by adapting operating conditions to the varying 
demands made from plants supplying either base or peak 
loads. It is believed that the results of the tests will be 
of assistance in making in practice the compromise he- 
tween high output and “low cost of raw materials, which, 
in conjunction with capital, maintenance, and labour 
charges, decides the economy of operation, 
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CoMPARATIVE STATISTICAL SCHEDULE OF THE 1933 AND 1934 ExaMINATION Resutts. 
1933+ 1934 
Examinations, First Class . : First Clas | 
2 First Second : P _— FP First Second ; | 
with . va Failed. Total Sat. witl | ~ =4 Failed. | Total Sat. 
Distinction. ©!45S- Class. ‘ |Distinetion. Class. oa reed tee ooh ae 
Wit aati tibed cabinet . | OS Re! 
External— 
Diploma in Gas Engineering 3 3 16 | 3 4 2 9 
H.G. Gas Engineering 5 12 4 21 I 8 12 8 29 
0.G. Gas Engineering Mag t My: 3 16 31 I 10 17 20 48 
0.G. Gas ee (single 
subject) : I ee ° I 
Diploma in Gas Engineering | | } 
(Supply) . ; a od I I } ee a | oh 
Diploma in Gas Supply . es at “ I I I oe I 
H.G.GasSupply, . eae. Zs 5 3 I 9 3 4 Rg 15 
0.G.Gas Supply. . ; “3 8 9 2 19 1 9 | 7 4 21 
0.G. Gas Supply (single ‘subject) ; nt 3 4 4 4 8 
Internal— | 
H.G, Gas Engineering . . . . os 15 } 20 24 59 I 29 38 15 83 
O.G.Gas Engineering . . . . I 16 23 21 61 9 22 10 46 
0.G. Gas _— (single 
subject) . eI sS% a 3 3 6 I 2 2 si 5 
= ee I 12 22 7 42 2 zs )| It 49 
o. G. Gas Supply 9 35 46 16 106 8 24 54 19 | 105 
G. Gas hepeiy (single subject) . 4 23 II 38 4 10 10 I 25 
SU alae eects ct EF ane Te | 5 eter 
Total 15 131 176 95 417 24 124 | 199 98 | 445 
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Modern Research Work and its Application jp 
Practical Gas Supply 


Presidential Address of F. C. Smith, F.C.S., Assoc.M.Inst.Gas E., of the Gas Light and Coke Company 


London and Southern District Junior Gas Association, Oct. 19, 1934. 


(Continued from p. 277.) 


Effect of Products from Flueless Appliances. 


Carbon dioxide and the accompanying oxygen deficiency 
as such are without physiological significance in environ- 
ments with the smallest air change found in practice and 
under the most adverse conditions; but it has been thought 
that high CO, concentration and low oxygen percentage 
may lead to improper combustion of the gas in appliances 
satisfying the highest requirements in regard to combustion 
under normal conditions, and in consequence carbon mon- 
oxide may be produced in harmful quantity. This subject 
is under investigation at present at Watson House, and in 
general it may be said that combustion is in no way im- 
paired until percentages of CO. are reached far above those 
likely to occur in any room in which the most elementary 
regard has been paid to the requirements of comfort con- 
ditions demanded by gas or any other fuel. 

In general, the limitations placed upon an appliance by 
its environment are satisfied if reasonable comfort condi- 
tions are established and that air temperature takes 
charge long before the percentage of CO, can impair com- 
bustion. 

The foregoing must not be construed into an advocacy 
for the indiscrimate use of flueless appliances, and the 
Industry must ever urge that well-flued appliances fixed 
in rooms provided with adequate air inlets are a very 
definite aid to promoting good ventilation. In this con- 
nection I would urge a greater study of at least the ele- 
ments of the design of flue equipment. The combustion of 
the gas in first-class apparatus may be impaired if poorly 
designed and badly fitted flue equipment is used. It is 
pleasing to state that this subject is now well understood. 
Time will not permit a detailed discussion of this most im- 
portant work, but work of C. A. Masterman and T. G. 
Noble’ is well known in this connection. In life the dangers 
of the unknown are feared, but when matters are under- 
stood a reasoned confidence takes the place of an ignorant 
fear. 

To-day the combustion of the gas in modern appliances, 
even at overload, is beyond reproach, and our competitors 
are welcome to any advantage they can secure from the 
full and frank statements made by the Industry in this 
connection. 


Space Heating. 


It is difficult to over-estimate the contribution of or- 
ganized research to this problem so intimately associated 
with the health and wellbeing of every member of the com- 
munity. The knowledge gained has, and I believe will 
continue to have, a great effect upon the theory and 
practice of heating and ventilating engineering. 

In general, this work has been directed towards 
establishing— 

(a) The general conditions necessary to promote the 
highest degree of human comfort in the home, the 
factory, public assembly halls, offices, &c. 

(b) Criteria whereby comfort conditions can be _ speci- 
fied and to provide means by which these conditions 
can be evaluated in terms of physical measurement 
entirely unaffected by the personal physiological 
response or the idiosyncrasies of a given subject or 
observer. 

(c) The study of the heat requirements of and heat losses 
from buildings in the many and varied conditions 
which have to be met by the practical engineer. 

The results have been woven into mathematical 
expression, the application of which should do much 
to elevate the technique of heating and ventilating 
engineering from a matter of experience (invaluable 
as experience undoubtedly is) to the more precise 
and sound basis of organized knowledge. 


1Gas Fires, Flues, and Ventilation. C. A. Masterman, T. G. Noble, 
Communication 80, Inst. of Gas Engineers. 


Combustion, Wind, and Flue Equipment. C.A.Masterman, Proc. Inst. 
of Heating and Ventilating Engineers, Vol. XXXVIII., 1930. 


In moving towards this end, research workers 
have determined and tabulated for easy refereng 
the thermal characteristics of practically jj the 
materials used in modern building operations and 
have been able to give a valuable lead as to the con- 
ditions under which these materials may be used to 
the best advantage in building construction, 

(d) Workers more directly associated with the practic 
of heating and ventilating engineering have been 
able to improve the performance of plant, and the 
efficiency of heating appliances in common ug 
Appliances and regulating gear incorporating sound 
engineering practice, designed with due regard tp 
economic requirements, have been developed which 
are suitable to promote the comfort conditions pre. 
scribed by the more detached scientific workers, 


In general, the work referred to under headings (a), (b), 
and (c) has been carried out in this country by such bodies 
as the Department of Scientific and Industrial Research, 
the Medical Research Council, and by members of the 
Heating and Ventilating Engineers; in America, in the 
laboratory of the U.S. Bureau of Mines under the auspices 
of the American Society of Heating and Ventilating 
Engineers. ; 

l have already stated that the results of these and similar 
investigations have had a tremendous effect upon practice, 
and I would add that the Gas Industry cannot afford to 
be in ignorance of these activities or fail to allow the well- 
established findings of such bodies to influence our develop- 
ments in this sphere, even should it mean departure in 
certain directions from accepted practice. 

It is impossible to do more than indicate how investi- 
gation has changed the focus of our ideas in regard to the 
practice of heating and ventilating engineering. A few 
years ago the heating and ventilating engineers’ only 
criterion of a satisfactory installation was the dry bulb 
temperature, and conditions were regarded as satisfactory 
if the temperature of the air was maintained reasonably 
constant about a temperature of 60° F. (in this country). 

Modern work has indicated that ‘‘ comfort ”’ can only be 
secured by promoting conditions which regulate the rate 
of heat loss, and the method by which heat is lost, from 
the human body within well-defined limits and that ar 
temperature is only one factor affecting these considers 
tions. 


General Considerations Affecting Comfort 
Conditions. 


Rate of Heat Loss from the Human Body. 


Physiologists have indicated that the rate of heat loss 
from the human body by convection and radiation is the 
factor which largely determines whether or no a given 
enclosure is comfortable. 

In passing, it may be well to remind you that the Home 
Office Regulations controlling conditions in factories st 
have a clause which demands that the carbon dioxide cot 
centration in the air shall not exceed 12 parts per 10, 
when artificial lighting is not in use and 20 parts per 10,000 
during the period of artificial lighting. : 

This clause can be aptly described as unfortunate, since 
it has given rise to two major misunderstandings.. In the 
first case, it has led persons quite well informed in many 
other directions to conclude that carbon dioxide 1s * 
poisonous gas, and, secondly, to think that providing “th 
conditions laid down in the Regulations are complied wi 
that all is well, and the factory is a healthy and ve 
fortable (used in the sense referred to in this paper) <a 
to work in. It should be added that the same Regulation 
stipulate requirements in regard to air temperature. 

In the first case, it has been established beyond ned 
tion that carbon dioxide, as such, is not a poisonous ee 
and in concentrations 10-20 times above the limits set “* 
is entirely without physiological significance; een 
the Regulations may be complied with to the letter ¢ 
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vet conditions may be very far from happy—in fact, may 
pe definitely unhealthy. 

It must not be conciuded, however, that the determina- 
tion of carbon dioxide in the air is entirely valueless as 
this figure may be used under certain conditions by a 
«killed observer to assess the ventilation qualities ot the 
premises in question. Air change is one factor influencing 
comfort conditions, but this must be compounded with 
several others in assessing these conditions. Again, assum- 
ing the carbon dioxide is entirely of human origin, it may 
be regarded as some sort of easily determined indication 
of bacteriological contamination. Unfortunately, however, 
a perfectly good heating installation could be condemned 
by a too rigid application of this regulation, and a 
thoroughly bad installation permitted to remain. 

There is nothing mysterious about the factors in- 
fuencing the rate of heat loss from the human body. They 
are similar to those affecting the heat loss from any other 
body, with one exception, that only in certain cases in 
general problems of heat loss is it necessary to consider 
the heat loss by evaporation from the surface of the body 
in question. 

In general, the losses by convection and radiation at a 
surface losing heat freely in air are governed by the tem- 
perature difference between the hot body and its surround- 
ings, the temperature and rate of movement of the air 
passing over the surface, and the emissivity of any surfaces 
taking part in the radiation exchanges. The relative pro- 
portions of heat loss by radiation and convection are also 
controlled by these factors. 

These factors, together with evaporation losses so closely 
associated with air movement and humidity are the factors 
which influence the rate of heat loss from the human body, 
and ultimately are the influences which control comfort 
conditions. 


Some Relevant Facts about the Human Body. 


(1) The temperature of the blood of a person in normal 
health is about 98°4° F., and this temperature is main- 
tained almost constant by a most perfect thermostatic 
device. Since the temperature of the surroundings is 
under normal conditions many degrees below this figure it 
is evident that appreciable heat losses occur to the 
environment. 


(2) The average temperature of the skin of a clothed 
human body in this country has been computed by Dufton 
to be on a rough average of the order of 75° F. 

In America according to the observations of Alldrich 
(Smithsonian Miscellaneous Collections, December, 1928, 
— temperature of the skin and clothing is 83° F. 
about). 

The reason for this variation may be a little obscure, 
but two facts are probably of importance in this connec- 
tion : 


(1) The air temperature and humidity are in general 
higher than in this country and the standard of 
comfort is at a higher air temperature. 

(2) ph thermal characteristics of the clothes worn may 

er. 


It has been computed’ that in general, under conditions 
of comfort for sedentary workers, heat is lost in the follow- 
ing proportions : 


(a) By radiation, 50%. 

(b) By convection, 33%. _ : 

(c) By evaporation of moisture from the lungs and skin, 
Oe 


If the environment conditions are changed in such a way 
as to ensure the same rate of heat loss from the body the 
amount of heat lost by radiation may be increased; it 
follows that the amount lost by convection and evapora- 
tion in our example will be decreased. It by no means 
follows, however, that the same degree of comfort is 
experienced. 

his suggests that not only is the rate of heat loss im- 
portant but the manner in which the heat loss takes place 
is also of significance. For example, suppose a subject to 

losing heat at a definite rate in a room of air tempera- 
ture 60° F., and humidity 65%, and that reasonable air 
movement is experienced. Under such conditions, the sub- 
leet will probably be comfortable. Now suppose the same 
subject to be in the same room but now the air tempera- 
ture is 75° F., and the air movement to be restricted. It 
Probable that the rate of heat loss from the subject will 

of the same order in each case, but the losses by 
tadiation and convection will be reduced. It follows, 
eeelore, that the losses by evaporation from the skin and 

¢ lungs will be increased, and it is a matter of common 


1 Penne . ; 
Principles of Heating and Ventilation, 1934, H. M. Vernon. 
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experience to know that such a condition promotes parched 
lips, dry throat, &c. Such a condition is uncomfortable. 

The heat losses from the body must take place in such a 
manner that the correct proportionality is preserved be- 
tween the various methods by which heat is lost if ideal 
comfort conditions are to be experienced. 

It should be appreciated clearly that conditions which 
are comfortable for a given class of work (a given amount 
of physical exertion) are not the optimum conditions if 
work involving a very different degree of physical exertion 
is to be undertaken. ‘The above figures are for sedentary 
workers. Sweating and closing of the pores of the skin 
can be regarded as emergency operations only and lead to 
discomfort. 


Correlation of Physiological Response with Condi- 
tions as Determined by Physical Measurement. 


In this lies the inherent difficulty in this class of work. 
It is possible to determine with a high degree of precision 
the air temperature, humidity, &c., of an environment, 
and to measure air velocity in the environment with ac- 
curacy. All these factors, as we have seen, are of the 
greatest importance to the wellbeing of the subject in the 
environment, but none of these as such can give an index 
to comfort. What is required is an instrument which is 
able to compound these various factors, and give a scale 
of comfort which is related in a very definite manner to 
the physiological response of the subject to the environ- 
ment. The matter is complicated further by the fact that 
the physiological response of various subjects to a given 
environment is not the same. 

A somewhat similar difficulty is met with in photometric 
determinations. Fundamentally in photometric measure- 
ment one is asked to compare visually the brightness of 
two surfaces which may be illuminated by two sources of 
light having differing distributions of energy in the visible 
spectrum. If, for instance, two surfaces of a similar nature 
in juxtaposition each receiving the same flux of mono- 
chromatic light but of differing wave lengths, are to be 
compared, the brightness of one surface will be greater 
than the brightness of the other, but two competent ob- 
servers would in all probability get differing results 
because their individual response to light of various wave 
lengths is not the same. 

In order to determine what are known as the inter- 
national visibility factors for various wave lengths, ob- 
servations were made by hundreds of observers, the results 
were plotted, and a curve drawn through the plottings. 
The results so obtained are the visibility factors for the 
average eye. It will be seen that the term ‘‘ average eye ”’ 
has a very definite technical meaning. 

This is just another illustration of the fact that measure- 
ment dependent upon physiological response cannot be so 
precise as other forms of measurement with which science 
is familiar. This, however, does not mean that such 
measurements are useless; indeed, in many cases they are 
the only type providing a criterion to the facts under 
review. 

In the case under review, these facts mean that very 
many observations must be made upon many subjects 
under many and varied conditions in order to arrive at 
the average physiological response of the human body to 
the various environments, and that an instrument which 
purports to give an index to comfort conditions must re- 
act to the various environments in a similar manner to the 
average subject. Much work has been done to accomplish 
this end, and it is to this work that I would ask your 
attention for a few moments. 


The Kata Thermometer. 


As long ago as 1919, the Medical Research Council issued 
a report under the authorship of Dr. (now Sir) Leonard 
Hill, in which it was claimed that the loss of heat from the 
human body is dependent upon the cooling power of the 
air. Moreover, it was maintained that the temperature 
of the air (as determined by the dry bulb thermometer) 
was of secondary importance as compared with its move- 
ment. As a consequence, Sir Leonard Hill constructed an 
instrument, known as the Kata Thermometer, for measur- 
ing the cooling power of the air. A figure which repre- 
sents the rate of heat loss from the thermometer in milli- 
calories per sq. cm. per sec. under given comfort conditions 
is obtained readily by observing the time in seconds for 
the temperature of the Kata to fall from 100° F. to 95° F. 
and dividing a figure characteristic of each thermometer, 
which is engraved on the stem, by the time expressed in 
seconds taken for the observation. 

The following figures, abstracted from “Principles of 
Heating and Ventilation,”’ support Sir Leonard Hill’s con- 
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tention as to the important influence of air movement upon 
the rate of heat loss from the instrument : 


Ten Velocity of Cooling Cooling _ 
Conditions br Aig Air, Ft rime of Power of 
adie per Min. Kata, Secs Kata 
{ 05 2 RS q°*2 
Constant temperature, vari “ : = Hi 
bl re] { 95 30 74 O'4 
abie alr velocity 65 100 54 Qin 
Variable temperature, con-j; 55 30 56 S*4 
Stantair velocity. . . .{ 75 30 107 4°4 
It is interesting to note in passing that the Kata 


Thermometer can also be used to determine air velocity. 


The Significance of the Kata. 

It should be appreciated clearly that the figures for cool- 
ing power as obtained by this instrument represent the 
rate of heat loss from this thermometer, and are not 
directly a measure of the rate of heat loss from the human 
body. The readings obtained from the instrument have 
been correlated, however, with the experience of a very 
large number of subjects under various environment con- 
ditions, the subjects performing manual work of practically 
all representative types. As’ a result, it is now possible to 
say that for definite classes of occupation the conditions 
are comfortable, if the figure for the cooling power of the 
instrument in the particular environment is between a cer- 
tain limited range. 


The Wet Kata. 


Since some 20% of the total heat loss from the body !s 
by evaporation it is evident that the humidity of the en- 
vironment must affect the rate of heat loss from this cause. 
The humidity of the environment has but little effect upon 
the rate of cooling of the dry Kata, 

Sir Leonard Hill introduced the Wet Kata in order to 
take into account the effect of humidity. ‘Lhis instrument 
is similar in all respects to the dry Kata except that a 
detachable silk stocking is provided which stretches snugly 
over the bulb of the instrument. The instrument tius 
covered is placed into warm water at about 102° F., then 
removed from the water, and the time in seconds for tem- 
perature of the instrument to fall from 100° F. to 95° F. 
is determined. 

The rate of cooling is then calculated by dividing the 
characteristic figure for the particular instrument by the 
time in seconds as determined for the particular environ 
ment. Since evaporation is taking place rapidly under these 
conditions, the rate ot heat loss 1s increased by an amount 
very closely related to the humidity, although the velocity 
of the air passing over the bulb and the. temperature of 
the environment are contributory factors. 

Although the results obtained can be correlated with the 
physiological response, there can be little doubt that the 
wet Kata over-emphasizes the importance of humidity 
upon the cooling power of the air. The fraction of cooling 
power due to evaporation is much greater with the wet 
Kata than that experienced by the human body under most 
circumstances. 

It has been stated that the normal changes in humidity 
experienced in this country have little effect upon com- 
fort conditions; in countries where climatic conditions are 
dissimilar to our own, humidity assumes greater import- 
ance. 


Effective Temperature. 

F. C. Houghton (Director of the Research Laboratory 
of the American Society of Heating and Ventilating 
Engineers) summarizes the results of many years of patient 
investigation in these words: ‘* An ordinary thermometer 
is only of relative value for indicating a person’s feeling 
of comfort as the sense of warmth experienced by the 
human body is not due alone to the temperature regis- 
tered by the dry bulb thermometer, neither does it depend 
solely upon the wet bulb temperature. Dry air at a rela 
tively high temperature may feel cooler than air of con 
siderably lower temperature with high moisture content. 

‘*'There are three principal factors affecting loss of body 
heat : 

(1) Temperature, (2) Humidity, (3) Air motion. 

** As the temperature of the air and surrounding objects 

rises, the loss of heat by convection and radiation de- 


!' Balham, Assheton, and Raynes. H.E. Report of Director General of 
Public Health, N S.W., 1926. 
Vernon, Bedford, and Warner Report roo, 1926. Med. Res. Council. 
Vernon, Bedford, and Warner Report 35. Industrial Fatigue Res. Board, 
1926. 
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creases. When the air temperature reaches that of ¢ 

body, the loss by radiation and convection ceases, Final 
as the air temperature exceeds that of the body ys 
passes from the air to the body. If, on the other hand th 
relative humidity is increased the heat loss by evaporati ‘ 
decreases. If, while the dry bulb temperature INCreases the 
wet bulb temperature decreases sufficiently, the increase 
loss otf heat by evaporation may be made equal ty i. 
decrease in loss of heat by radiation and convection = 
sulting in no change in body temperature or comfort.’ a 

** From the above it is concluded that there must neces. 
sarily exist certain combinations of temperatures and 
humidities which produce the same total heat loss by radi ; 
tion, convection, and evaporation, and therefore the ies 
feeling of comfort or discomfort.” , 

Lines passing through such air conditions plotted as a 
psychrometric chart may be called equal comfort lines 

A great deai of work has been carried out in the Labora. 
iory referred to in order to locate these lines for condition, 
of still and moving air. 

Fig. 6 is a reproduction of one of these psychrometri: 
charts for still air conditions. In this chart dry bulb tem. 
peratures have been plotted as abscissx, and grains of Waier 
vapour per Ib. as ordinates. The wet bulb temperatures 
for all atmospheric conditions are given by a series of 
nearly parallet oblique lines. On the chart will be found 
series of oblique, but not parallel, iines which are referred 
to as ‘* effective temperature ”’ lines. 

As already indicated, even for still air conditions, the 
dry bulb temperature does not in itself indicate a person's 
feeling of warmth, at the same dry bulb temperature q 
person will feel warmer or colder in accordance with 
whether the wet bulb temperature is higher or lower, 
Again, wet bulb temperature is the temperature that a 
thoroughly wet body will attain if air passes over it for a 
suflicient time at a sufficient velocity. At high air tem- 
perature when the body is wet with perspiration it reacts 
more nearly to the wet bulb temperature, whereas at low 
temperature when the body is comparatively dry, the re- 
action is more nearly in accordance with dry bulb tem- 
perature. 

Effective temperature is defined as an experimentally 
determined scale, which is a true measure of, or index to, 
a person’s feeling of warmth in all conditions of tempera- 
ture and humidity. This definition implies that with any 
given effective temperature a person will feel the same 
degree of warmth or coldness regardless of the dry bulb 
or wet bulb temperatures. 

It has beem determined experimentally that for persons 
wearing normal clothes 97% of all persons are comfort- 
able at an effective temperature of 64° in still air. In 
consequence, 64° effective temperature has been called the 
comfort line.’’ In addition, 50% of persons are said to 
be comfortable in a zone of effective temperatures ranging 
from 62°-69° effective temperature. This range is referred 
to as the “‘ comfort zone.’’ 

In practice, the air is seldom still, and, as air move- 
ment is known to have an important bearing upon comfort 
conditions, this factor must be taken into account if the 
proposed scale of effective temperature is to be useful. In 
this connection, tables are available giving effective tem- 
peratures for various wet and dry bulb conditions and 
taking into account various velocities of air movement. 

Fig. 7 is a chart in skeleton form (see ‘ Mechanical 
Equipment of Buildings,’’ Harding & Willard, Vol. I., page 
176) which combines all these effects. In any one bracket a 
person’s sensation of comfort along any one of the effec- 
tive temperature lines is exactly the same as for still air 
effective temperature line at the bottom of the bracket 
question. 

In America the effective temperature scale is the basis 
for assessing comfort conditions, and it has the merit that 
this temperature can be assessed provided the wet and dry 
bulb temperatures, and air velocity, can be determined. It 
does not, therefore, demand the purchase of costly spect@ 
apparatus, but may be determined by apparatus commonly 
possessed by any reasonably equipped laboratory. It is 
not the purpose of this address to examine critically the 
relative merits of the dry Kata cooling power and the 
effective temperature scale as an index to true comfort 
conditions; but it may be as well to state in passing that 
some investigators have criticized the effective temperature 
scale when taking into account air movement, anc her 
regarded the dry Kata cooling power as the better mer 
cation. 

It is now important to refer to the 
has been done in this connection, as . 
special instrument has been designed for assessing 0 
conditions. 

It will be remembered that some 
loss from the human body is by 
apparent that neither the Kata thermometer nor 
ments required to determine effective tempera 
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DRY BULB TEMPERATURE 
STANDARD PSYCHROMETRIC CHART WITH EQUAL COMFORT LINES 


SUPERIMPOSED 


Fic. 6 


adequate for assessing the heat loss by radiation to sur- 
rounding solid bodies. The temperature and emissivity 
of the surrounding surfaces must have a very important 
eect on the radiation exchanges, and the instruments 
referred to above are peculiarly unsuitable for this pur- 
pose, especially because the small size of the instruments 
magnifies the relative effect of radiation as compared with 
convection losses. Moreover, the growing popularity of 
low-temperature radiating panels, to say nothing of high- 
temperature sources of radiation, render it more “and more 
necessary to take into account the radiation exchanges 
referred to. 

H. M. Vernon states: ‘It is customary to ignore the 
factor of radiation when persons are occupying a rooin 
when the air and walls are at the same uniform tempera- 
lure, but this is an error, and one which is likely to be 
rectified in the near future. We are now realizing how 
Important radiation effects are in all questions of heating.” 

Two new instruments are now available which take into 
account these effects. 


The Eupatheoscope.' 


The eupatheoscope is a black painted hollow eylinder 
2 in. in height. The cylinder is thermostatically con 
trolled so that the temperature of its radiating surface is 
maintained constant at 75° F. (the temperature of the 
tlothed human body). The amount of heat nec essary to 
maintain the surface temperature of the instrument is de- 
termined by the air temperature, air movement, and the 


radiating conditions of surfaces in proximity to the instru- 
ment, 


‘Dutton, A. F. Phil. Mag., 1930, 9, p. 858. 

Dufton, A. F., and Fishenden, M. Proc. Inst. Heat. and Vent. Eng., 
1929, 28, p. 98. 

Dufton, A. F. J. Inst. Heat. and Vent. Eng., 1933, 1, Pp. 99. 


Since the temperature of the surface of the eupatheo- 
scope is maintained constant the heating value of the cur- 
rent per unit of time, used for this purpose, must be a 
measure of the rate of heat loss from the instrument. 

In England the normal standard of comfort is attained 
if the instrument loses heat at the rate of 17°5 B.Th.U 
per sq.ft. per hour. In still air this condition is obtained 
if the walls and surrounding air temperature are at a tem- 
perature of 643° F. 

In America, since the average temper: iture of the 
clothing and skin is computed to be 83°, the eupatheoscope 
was arranged to maintain a surface temper: iture of 83° F. 
In still air at 72°3° F., with the surrounding surfaces at a 
like temperature, the instrument loses heat at the rate of 
15°4 B.Th.U. per sq.ft. per hour. The variation between 
American and English conditions has already been referred 
to. 

Suppose the eupatheoscope to be set up in a room in 
which surrounding surfaces are at a higher temperature 
than the mean air temperature, the rate of heat loss from 
the instrument is diminished, or what is known as the 
equivalent temperature of the environment is increased, 
By a very ingenious arrangement, a thermometer relates 


the rate of heat loss from the instrument to the equiva 
lent temperature. The higher the rate of heat loss, the 
lower the equivalent temperature and vice versa. The 


equivalent temperature may be read off the thermometer 
scale attached to the instrument, or the instrument may 
be connected to a recorder, and a continuous record of 
equivalent temperatures for the room in question be ob- 
tained. 

Equivalent temperature of an environment may be de 
fined as that temperature of a uniform enclosure in which 
in still air a sizable black body at_75° F. would still lose 
heat at’ the same rate as in the environment. 

The eupatheoscope may now be regarded as the standard 
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GAS FIRE instrument in England for assessing comfort conditions. 
1 It must be realized that this instrument above behaves in 

the same manner as a human body, heat being supplied 
to keep the surface temperature constant, and also it is 
large enough to be sensibly the same size as a human body. 
It makes no allowance, however, for the change in the rate 
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i ! of evaporation due to changes in humidity, &c. 
| Globe Thermometer.’ 
. | -|- Se Yet another type of instrument has been proposed for 
A | measuring what is termed effectual fadiation temperature 
! 
| # { | —— | or globe thermometer temperature. The value of ascer- 
a (averace) taining this temperature depends, of course, as do all these 
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methods, on the accuracy with which it can be correlated 
with the warming effect on the human body. 

It is common knowledge that if two similar mercury in 
glass thermometers be exposed to a source of thermal 
radiation, and the bulb of one is blackened, this ther- 
mometer will indicate a higher temperature than the 
instrument with the silvered bulb. It is also apparent :f 

the surface area of the blackened bulb be increased, the 
temperature recorded by such a thermometer will be corre- 
’ spondingly higher. 
ssniaaliiaanae ienedaallinens aiitcieues It has been found that a blackened copper bulb of 6 in. 
1 Vernon, H. M. J. Phys., 1930, 70, p. XX. 
- Fic. 9. Proc, Inst. Heat. and Vent. Eng., 1932, 31, p. 160, 
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diameter with an ordinary thermometer at the centre con- 


perature recorded by the globe thermometer will fall very 
stituting What one might call an ‘“‘ outsize ’’ in black bulb 


rapidly at first, and finally become almost stationary at a 
thermometers records approximately the maximum tem- temperature several degrees below the original tempera 
perature obtainable when placed at a distance of some 6 {t. ture recorded by the instrument. 

from a source of radiation such as a gas fire, and that If the difference in reading between the two ther- 
under these conditions a further increase in the diameter mometers be referred to as the effectual radiation tem- 
of the thermometer makes but little difference to the re- perature, it will be observed that this temperature is much 
corded temperature. Suppose, in still air, such a ther- reduced when air movement is taking place. 


sé 


mometer be exposed in a room in a suitable way to such a The figures in the table below are reproduced from 
source of radiation, and that an ordinary thermometer ‘Principles of Heating and Ventilation,’ by H. M. 


with the bulb protected from direct radiation be placed at 
the side of this instrument, then the ordinary thermometer 
will register a temperature which is a very close approxi- 
mation to the true air temperature,’ while the blackened 
thermometer will indicate a temperature considerably in 
excess of the latter, the excess temperature being related 
to the radiation incide “nt upon the blackened bulb. Now 
suppose conditions in the room to change and an air cur 
rent to move across the bulbs of both thermometers, then 

will be found that the temperature recorded by the 


Vernon, p. 23, and illustrate the phenomena. 

If. M. Vernon says “‘ From these and other observations 
it follows that the effectual radiation temperature is in- 
fluenced by a number of factors such as air moyement, the 
quality ‘of the surface radiated upon, and possibly the 
quality of the radiation,’’ and he further adds, ‘‘ The mere 
fact that the radiation from a given source is found by 
means of a bolometer or radiometer, to attain a certain 
magnitude, does not tell us what heating effect will be 
produced in a globe thermometer, and it is this effect that 





wdinary thermometer is scarcely changed but the tem- we desire to ascertain.”’ 
Gas Fire. Anthracite Stove 
Still Air Moving Air Still Air Moving Air 
Diameter Globe 4 Temperature. Temperature. Temperature Temperature. 
. Globe Covering. 
of Globe, Material - x 
Globe Globe Globe Globe Globe Globe Glole Globe 
Cloth Painted Cloth Painted Cloth Painte ! Covered Painted 
Covered. Black Covered Black, Covered. Black. Cloth. Black. 
% of Still | % of Srill % of Still | % of Still 
l F I Air Tem- Air Tem I . Air Tem Air Tem 
3 perature perature perature perature 
9 Pasteboard Dark cloth or black paint 12°3 115 54 | 14) 1"9 5'o 39 37 ) 
6 a 1271 11‘! 51 19 12 | a5 1°6 4°7 40 | 34 
2°5 Glass 11°3 0°73 17 | 45 | + 3 4°2 30 [> i> 
0°3 ” " 79 6°! 16 41 3°4 3°0 34’ 34 
1s 6 Pasteboard White linen 10°4 19 ee 4°7 ae 39 ° 
- 6 Glass Black paint ne 12°3 14 +. 5°0 oe 32 
in ; ; : 
6 Copper °° ee 12°5 $5 
ed 
1S 
y. - ‘ 
te (To be continued.) 
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Manchester District Association of Gas Engineers 


The Ordinary General Meeting of the Manchester Dis- 
trict Association of Gas Engineers was held at the Midlaad 


Higher Grade Gus Supply (External Candidates) 


A. J. Leather Blackburn 1st Class 


Ilote ‘l, Manchester, on Friday, Oct. 26 Mr. F. * Lagoon . A. adios PO Tg bien 
(Buxton) presiding. There were about 130 members an ¥. B. Halliwell . ctieiliiie 


guests present. 

Mr. H. Vernon (Nantwich) and Mr. J. H. Law (Marple) 
were appointed scrutineers of the ballot papers for the 
election of the Officers of the Association. 

The Committee’s payment of £21 to the Sir Arthur 
Duckham Memorial Fund was unanimously approved. 


” 


Higher Grade Gas Engineering (Internal Candidates) 


J. Clough Clayton le-Moors ,_ 1st Class 
A. Field Hellifield . . ., de 
New Members. E. B. Field Blackburn sa 
a . ° ° . D. A. Foster Newton Heath ‘ - 
I'he following were inducted as members of the Associa : “ 
Siem 3 - G. Haslam Bolten. ... ee 
Oo 
Cf ‘ ’ . ; yes : . farnley . 
Mr. Charles Bateman (Engineer and Manager, Harro r Hayes oe od 
vate); Mr. R. H. Clayton, M.Sc. (Director, Manchester C. W. Hemingway . Sracctcnsali 
Oxide Company, Manchester); Mr. R. L. Greaves (As N. Henderson aan 
sistant Engineer and Manager, Stockport); and Mr. W. P. R. Hutchinson Worksop a 
Smith, B.Se. (Engineer and Manager, Fleetwood): F. H. King Rochdale . . . 
C. B. S. Mitchell Newton Heath. 
Presentation of Examination Certificates. A. Pickard Knottingley 
The Parsi sa ‘ ted tificat oa ah a W. Rhodes . .. . . « Bingley. . om 
1 ESIDENT presented certificates to a numb W.Gaiee . .. .'s Gemmees « a 
candidates who had been successful in examinations. The 
H. Curry. Blackpool . . . a 
complete list of candidates who had gained certificates is é . 
; follows: H. Firth . — ee ee 
: W. T. Hainsworth . Armley, Leeds j os 
Higher Grade Gas Engitieering (External Candidates). C. U. Jessop Sheffield 
C. R. Corrin Onchan, I.0.M. 1st Class M Newsome Chorley . . 
P. R. Dawson Kendal. . . ia J. Richardson Handsworth. . o 
~s ag — a ee a <0 ” A. Robinson ae = 
. B. Garside Morecambe > ” oo J 
F. H. Jolly ‘ WreaGreen .. Es E. R. Stewart Nelson 
V. J. J. Siddons. Barnsley od ia G. Turner ' Liverpool 
H. Burnet Preston. . . . 2nd Class J. H. S. Williams Altrincham, . . = 
7 ik ae | Woodeoe Newion trea | 
W. Walker ae pe ese ee. f R. E. Parsons Warrington . . a 





Higher Grade Gas Supply (Internal Candidates). 


R. Boothroyd Huddersfield ist Class 
R. Howarth , Cleckheaton .. = 

]. K. Mitchell Hipperholme 2 

F. Dawson Huddersfield 2nd Class 
H. Raistrick . Bradford 

N. Rhodes Bradford 

F. Roberts Bradford 

K. H. Tyndall Huddersfield 

R. H. Webster Huddersfield 

H. Whitehead Huddersfield 


Diploma in Gas Engineering (Manufacture). 


To be presented at the Autumn Conference of the Institution of Gas 


Engineers :— 


2nd Class 


J]. B. Walsh 


Altrincham . 

















The new President and retiring President--Mr. A. L. Jennings 
(Spenborough) and Mr. F. G. Shaw (Buxton). 
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worthily in the footsteps of the many able Presidents wh, 
had gone before. 


Visit to Old Trafford. 


In the afternoon about 120 members and friends travelle, 
to Old Trafford and observed the large-scale applications 
of town gas to industrial purposes which had been describe; 
in the paper. At the cable works of Messrs. W. T. Glover 
& Co. they were received by Mr. W. T. Anderson. Mr. 
Shaw, on behalf of the visitors, thanked the firm for siving 
them the opportunity of seeing these important demon 
strations of the industrial use of gas. 


About an hour was occupied at these works, and the 
visitors were then conveyed to the Ingersoll-Rand (Con 
pany, Ltd. Several gas-fired furnaces and other feature; 
of interest were examined here. 


Tea was provided in the Trafford Public Hall, by the 
Stretford and District Gas Board, and they were welcomed 
by Councillor D. Jones, deputizing for the Chairman of the 
Board. He said he believed what they had seen that after. 
noon must have made a great impression on their minds. 
Even to him it was very interesting, and he thought the 
firms were to be congratulated upon the enterprise they 
had shown. He and his colleagues on the Board wished 
all future prosperity to the Industry. 


Mr. G. Drxon (Nottingham) proposed a vote of thanks 
to the Chairman and members of the Stretford and Distric: 
Gas Board and to Col. W. M. Carr. He said the Board 
were always willing to give to others information acquired 
in their own experience, and the thanks due to them could 
not be sufficiently expressed by any formal vote. But 
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A paper entitled ‘‘ The Utilization of Town Gas in In- 
dustrial Heat Application,’’ by Mr. G. H. Windiate and 
Mr. E. B. Craddock (Stretford) was read by the last- 
mentioned author. The paper, together with a report of 





the discussion, will be found on later pages. 


Election of Officers. 


The election of the following officers for the ensuing year 
was announced : 


President.—A. L. Jennings (Spenborough). 

Senior Vice-President.—A. L. Holton (Manchester). 
Junior Vice-President.—R. N. Webb (Leeds). 

Hon. Secretary.—J. Bridge (Elland). 


Auditors.—R. B. Braddock (Radcliffe) and F. Elliott 
(Leyland). 

Three vacancies on the Committee were filled by the 
election of Messrs. H. Curtis (Macclesfield), J. T. Haynes 
(Rotherham), and T. Reynolds (Stockport). 

Mr. A. L. Jennincs acknowledged the honour which had 
been accorded to him by his election as President of the 
Association, and said that he hoped to be able to follow 











The Hon. Secretary, Mr. J. Bridge (Elland). 


proof that it was gratefully appreciated was given by the 
way in which the members had availed themselves of this 
opportunity to see the progress that was being made in the 
industrial application of gas. They felt they were on the 
threshold of a very big future, and they were all exceed 
ingly keen and anxious to get as much information as 
possible on the subject. Among industrialists in this coun 
try there was a demand for gas which could only be 
adequately met by pooling knowledge. 


Mr. R. N. Wess (Leeds) seconded the vote of thanks. 


Col. Carr said he had the support of a staff as en- 
thusiastic as himself and he was glad that two of them 
had been given the opportunity to present the paper. He 
was sure it would encourage them to further efforts. It 
was also his sincere hope that there would be increasing 
co-operation between all in securing industrial loads for the 
Gas Industry. 
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The Application of Town Gas to Industrial 


Heating Problems 


By G. H. F. Windiate and E. B. Craddock, of the Stretford and District Gas Board 


The application of town gas to industrial heating has 
yccupied the minds of the Gas Industry to a limited extent 
for the past few years, but it is apparent that more and 
more attention must be given to the economics of the sup- 
ply of large gas loads at special rates. 

It is not proposed to discuss the pros and cons of the 
practice of making contracts at special prices for special 
ljoads—at Stretford the results have justified the means--- 
hut it is as well to point out that we at Stretford are 
admirably placed in that practically all the large users of 
gas are centralized in the industrial area at Trafford Park. 
[wo compressors supply gas at a pressure of 4 lbs. per sq. 
in., via two steel mains to six distinct governors situated 
in the Park, and it will be appreciated that the capital 
charges on such a system are considerably less than upon 
4 system serving large consumers who are distributed over 
. wide area in and among residential districts of very much 
smaller consumers. 

The actual area covered by Trafford Park is 1,180 acres, 
of which about two-thirds are developed, and the total gas 
consumption for the immediate past twelve months wus 
226,192,600 c.ft., equivalent to an annual gas consumption 
of 190,000 c.ft. (approx.) per acre. Expressed as con- 
sumption per mile of main, the figure is 16,385,900 c.ft. 
From these figures it will be appreciated that standing 
supply charges per consumer are reduced to a very small 
figure. 

Three years ago, when the Ford Motor Company moved 
from Trafford Park to their new Works at Dagenham, we 
lost a load of 114,038,000 c.ft. per annum. Since that time 
we have added 115,206,300 c.ft. per annum of new load, 
but that increase has not been obtained merely because we 
are able to manufacture and sell cheap gas. 


Cost per Unit of Product. 


The manufacturer or gas consumer is not directly con- 
cerned with the price of gas or any other fuel, but primarily 
with the cost per unit of his product. It is not intended to 
imply that he will not be tempted to buy a fuel which looks 
cheap, in first cost, and he is often deceived by fuel costs 
per ton, per gallon, and per therm, particularly when they 
are compared on the basis of thermal value without refer- 
ence to efficiency in application; and it is the gas under- 
taking’s duty to provide enlightenment on this point, 
which involves a close knowledge of manufacturing pro- 
cesses followed by careful investigation as to the most 
efficient appliance for a particular job of work. 

This enlightenment, or one might even say education, is 
a part of the service to be rendered to all actual and 
potential consumers. Our method at Stretford of main- 
taining contact with our industrial market is to visit alli 
manufacturers, whether consumers or not, two or three 
times a year. These visits afford an opportunity for the 
undertaking to acquaint the manufacturer with the latest 
types of gas-fired furnace in his particular line and an 
opportunity for the building up of mutual confidence, 
which must exist as a foundation for continuous and pro 
gressive business. 

It is as a result of such service cails that most of the new 
business has been developed. As an illustration, we are 
present dealing with a live inquiry for heat treatme. 
furnaces for a particular manufacturer which is the resuit 
of years of service calls and mutual help, and we believe 
that but for the contact maintained over this long period 
we should have received but scant consideration, and oil 
and coal would have continued in use. 

When an inquiry is obtained, too much stress cannot be 
laid upon the necessity of the collection of all possible data 
upon past and present practice of heating, of material 
handling, of special processing, and of quality of the final 
product. Here the Industrial Gas Centres can be of the 
utmost use. The great pool of information, rapidly widen- 
ing as it is, which is available in this organization, covers, 
or will cover, practically every heating operation in which 
gas or any other fuel is used. 

Following upon the collection of data from every possi- 
ble source, we make a careful analysis and investigation 
before submitting any new proposals, which are only put 

“ Paper read before the Manchester District Association of Gas Engineers, 
ct. 26. 


forward when we feel sure that they represent the very 
best form of practice. Time and trouble spent in_pre- 
liminary investigation is seldom wasted, and preliminary 
experimental work, while seeming expensive, may prove to 
be the foundation for a greatly increased or entirely new 
load. For instance, we have in our area a town gas-fired 
vegetable oil-heating unit converted from coke firing, 
which is quite satisfactory, but it has been felt for some 
time that a fire-tube type of heater—the present form is 
oil-tube—would give better results. There are, however, 
certain possible disadvantages, and a scheme is at present 
under consideration for the installation of a small test umtt 
for experimental purposes. 

Service does not stop at the point of installation, how- 
ever. All gas-consuming plant requires constant attention 
to maintain its proved high efficiency, and often the gas 
undertaking is in a better position to carry out efficiency 
trials than is the consumer. Any assistance that can be 
given, either directly or indirectly, must be given in order 
to preserve the confidence of the manufacturer. The in- 
spection of the larger appliances and furnaces must 
generally extend beyond visual examination; gas consump- 
tions should be checked and waste gas analysis tests made 
from time to time, and usually these tests are sufficient to 
show if the furnace is operating at a high efficiency. More 
detailed work may be necessary if, for instance, the quality 
of the finished product shows signs of deterioration, but 
close co-operation between gas undertaking and consumer 
will usually solve even the most difficult of problems. The 
consumer must be made aware that the gas undertaking is 
not simply an agency from which he buys a commodity, 
but is a business organization upon whom he can depend 
for expert advice and assistance. 

It is not proposed to enter into any description of com- 
parative costs and efficiencies of various competitive fuels 
for heating purposes, since circumstances will vary accord- 
ing to local conditions, but it is intended to give detailed 
descriptions of some of the furnaces you will see during 
this afternoon. 

The uses of gas in the first works to be visited are many 
and varied, and it is proposed to take only a few of these 
and consider in detail the construction and manipulation 
of the plant in which gas has proved to be the most 
economical fuel used. 


Lead Melting. 


The application of the use of gas to lead melting has 
occupied the interest of the metal melting industry for 
some years. We at Stretford have had the opportunity cf 
seeing many attempts of gas. and oil to oust the other from 
this particular field. Solid fuel, gas, oil, and gas again 
have been tried in turn by this firm, and with the excep- 
tion of two oil-fired furnaces now in use, every lead melting 
furnace (and there are 14 of them altogether, varying from 
25 ecwt. to 3 tons capacity) is gas fired. . 

Coke was originally used for all lead melting in direct 
fired furnaces, but some difficulty was experienced with 
very shert pot life, and it was decided to install gas. The 
method of installing gas was to place a gas burner on the 
coke grate bars without any furnace modifications, but the 
gas consumption per ton of lead run was so high that the 
use of gas was abandoned. The next step was the intro- 
duction of oil. A new oil furnace expressly desigried for 
the purpose was installed, and a consumption of 5 gallons 
approximately of oil per ton of lead run was obtained. 
This was a considerable saving in operation costs, but oil 
proved to save but little on maintenance costs—i.e., the 
pot life was not improved to any great extent. 

At a still later date we offered to install a gas-fired 
furnace on trial, giving a definite guarantee of metal output 
and gas consumption—in fact, a guaranteed cost per ton 
of metal melted. The furnace was of the latest type having 
a cast-iron pot built into a circular bricklined, insulated, 
steel-cased combustion chamber. Two burners of the 
velocity type, utilizing gas at a pressure of 1} Ibs. per sq. 
in., and entraining the necessary air for combustion from 
the atmosphere by means of a venturi throat, fired 
tangentially into the combustion chamber immediately be- 
low the bottom of the pot. Both burners were used when 
starting from cold, and one was sufficient for normal duty. 
An atmospheric burner was used for maintaining the pot 
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contents molten over short periods of inaction such as 
week-ends and holidays; it was later found that this burner 
alone was quite sufficient for small outputs. A 25 ecwt. 
capacity pot was capable of supplying 600 lbs. of lead every 
15 minutes without any difficulty, and with perfect even- 
ness of temperature, a very necessary factor in lead pipe 
manufacture. Over a period of 12 months the amount of 
gas consumed per ton of lead run has been under 3 therms, 
and this includes all gas used during melting, stand-by 
periods, starting up from cold, and also for ‘‘ freezing ” 
burners. 


Bright Wire Annealing (Copper). 


This furnace was originally producer-gas fired, and the 
alterations entailed for conversion to town gas firing were 
so great that it might more readily be called a new furnace 
than a conversion. This furnace is some 18 ft. long by 
7 ft. 4 in. wide outside, with a water seal at each end. 
The muffle itself is 3 ft. 6 in. wide by 14 in. high to spring 
level. Five burners on each side of the furnace fire into 
separate combustion chambers, which allow of tempera- 
ture zoning along the length of the muffle, and the flame 
passes completely round the muffle before passing. into the 
recuperators, situated below the furnaces, and then to the 
flue. 

Air is drawn by natural draught through the recupera- 
tors and into the combustion chambers. The burners are 
equipped with natural-draught type injectors for the ad- 
mission of primary air, but the air control is actually kept 
closed and all the air for combustion is drawn through the 
recuperators and preheated. 

A Leeds Northrup automatic temperature control is fitted 
operating both gas valve and flue damper. A_ by-pass 
arrangement is fixed across the control valve so that only 
a portion of the gas is subject to control. 

A heavy section chain carries the copper wire coils under 
the inlet water seal, through the muffle, and out under the 
outlet water seal, returning under the furnace and re- 
cuperator to the charging end. The muffle atmosphere 
itself is steam, supplied from the charging end, and a 
pressure of approximately 2} in.-3 in. w.g. is maintained, 
a blow-off valve being fitted at the discharging end. 

The furnace is capable of an output of 20 cwt. of wire 
per hour. The following figures of consumption on various 
loads are indicative of the overall furnace efficiency : 


Wire Output Gas Consumption per 


per Hour. Ton of Wire. 
12°6 cwt. 2,430 C.ft. 
14°O ,, os 2,200 


Bitumen Compound Melting. 


Gas has been applied at these works for both continuous 
and intermittent bitumen compound melting processes. 
The systems of heating in each case are similar and only 
the variation in requirements have produced the slight 
modifications to be observed. 


Continuous Melting. 


In this particular case the melted compound is used for 
coating cotton covered aerial wire. The wire is wound on 
drums and immersed in the bitumen compound tank, 
which is D-shaped in section, 8 ft. 6 in. wide by 6 ft. 6 in. 
deep by 4 ft. 4 in. long inside dimensions. The tank itself 
is built into an outer shell and the space between the two 
forms the combustion chamber and flue travel for the 
gases. The whole combustion chamber is, therefore. 
totally enclosed. There are two sets of burner equipment, 
the first being used only for heating-up from cold. 
bunsen flame is utilized and both primary and secondary 
air are under absolute and positive control. The burner 
control system is of the automatic proportioning type, 
utilizing air at a pressure of 1 Ib. per sq. in., and is such 
that the proportion of gas and primary and secondary air 
is constant under all loads. 

A primary air-gas mixture manifold serves 45 special 
heat-resisting jets down the length of the combustion 
chamber; and two secondary air manifolds, one on each 
side, provide the requisite air to support combustion of the 
flame. 

The second set of burner equipment is of the natural- 
draught type and runs alongside the first set from one end 
of the tank to the other. Provision is made for a series of 
holes to be opened below this burner for the admission of 
atmospheric secondary air by natural draught. 

It was originally anticipated that the first set of burner 
equipment would be necessary under working conditions 
and the natural-draught burners would be required only 
during shut-down periods of short duration; but so efficient 
is the tank construction and insulation that it has been 
found possible for this burner, with a gas consumption of 
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340 ¢.ft. per hour, to maintain a bitumen compound tem. 
perature of 325° F. under working conditions. 


Intermittent Melting. 

This tank is very similar in construction to the cop. 
tinuous melting tank but is used, as its name implies, for 
intermittent melting from cold. The tank takes a charge 
of 35 ewt. of bitumen compound which is completely 
emptied after melting. 

The burner equipment is similar to that already de- 
scribed, but no-natural draught burner was originally 
fitted. However, since it may take 8-10 hours for the tank 
to be emptied, a small pilot burner has since been fitted, 
which is sufficient to keep the tank contents at a tempera- 
ture of 325° F. with a gas consumption of 40 c.ft. per hour 
during the emptying period. 

Thermostatic control of the pressure relay type is fitted 
to both tanks and also a gas cut-off valve which operates 
in case of failure of the air blower. 


A Well-Equipped Heat Treatment Shop. 

The second firm to be visited has what is probably the 
best-equipped heat treatment shop in the district. 

A 6-in. service main is laid to these works and a loy- 
pressure governor is fitted on the inlet to the 10,000 c.ft, 
per hour drum type meter. The governor is set to main 
tain a constant gas pressure of 3 in. w.g. on the meter 
inlet. A 4-in. main serves the heat treatment shop and a 
3-in. main serves the general works. The gas consumption 
in the general works is small, but we are at present 
negotiating for a new central heating load which would fill 
the 3-in. main. 

The heat treatment shop contains a total of eight fur- 
naces, but it is intended to describe only three of these in 
detail as they represent a departure from general practice. 

The large box carburizing furnace, with a hearth area of 
8 ft. by 6 ft., is undoubtedly the best of its type in the 
district. It is built according to American Ingersoll-Rand 
design, and we are informed that the same furnace, with- 
out any modification in design, will operate on natural gas, 
manufactured gas, or oil, and give excellent results. The 
burner equipment consists of two low-pressure two-stage 
burners, each fitted with automatic mixture control and 
utilizing air at a pressure of 1 lb. per sq. in., firing into a 
combustion chamber running down one side of the furnace. 
A 9-in. firebrick wall 1 ft. 6 in. high separates the furnace 
proper from the combustion chamber, and the flame passes 
over this wall, under the arch, and down on to the work. 
The outlet ports, of which there are three, are situated on 
the opposite side of the furnace and the waste gases pass 
via these ports underneath the hearth and up the burner 
side of the furnace to atmosphere. 

The furnace is substantially built in a steel cased frame- 
work, with 9-in. insulation and 9-in. firebrick. The door is 
raised and lowered by means of an electric motor and is 
locked into position, ensuring a perfectly gas-tight fit. The 
hearth is built at floor level and the carburizing boxes are 
run in and lowered direct on to the hearth by means of a 
hand-operated charging machine. : 

A Leeds Northrup two-point temperature recorder 1s 
fitted and hand control of the furnace results in a perfectly 
uniform temperature across the furnace. 

It is difficult to give any consumption figures as n0 
separate meter is fitted to any furnace, but it is estimated 
that from cold, a furnace temperature of 1,400° F. can »e 
obtained in 8-9 hours with a total gas consumption of 
10,000-11,000 c.ft. An operating consumption of 810 c.{ft. 
per hour is sufficient to maintain a load: of 1,500 lbs. 
(approx.) at a furnace temperature of 1,350° F. It must 
be pointed out that a very definite reducing atmosphere !s 
maintained in the furnace and the waste gases show 1°0 to 
15% CO. 

he two other new furnaces are each of the semi-mufile 

. pe and have a hearth area 4 ft. by 2 ft. Each furnace 
is equipped with low-pressure single-stage burners, utilizing 
air at a pressure of 1 Ib. per sq. in. and firing underneath 
the hearth. There are eight burners to each furnace, four 
on each side, and each two alternate burners are served by 
an automatic mixture control. The arrangement is such 
that a wide range of working temperatures can be obtained. 

The furnaces are built in a cast-iron and steel framework 
with 4$-in. insulation and 4}-in. firebrick. The door is 
hand operated from a counterbalance weight. Each fur- 
nace is fitted with a Leeds Northrup single-point temper:- 
ture recorder. 

Again it is difficult to give accurate gas consumption 
figures but these furnaces can be raised to a working tem- 
perature of 1,650° F. in 5-6 hours with a total gas con- 
sumption of 3,000-4,000 c.ft. Operating at this temperature 
with a load of 400 Ibs. the maintenance consumption is 
500 c.ft. per hour. 

Other items to be seen in the heat-treatment shop include 
two Brayshaw furnaces, one a new one with a very efficient 
door operation arrangement, a salt bath furnace, tip heat- 
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) ing furnace, hot brine quenching tank, and IL.C.1. gas 
heated degreasing plant. 

The installations described have all been installed after 
the most careful investigation and research as to the best 
means of meeting the manufacturers’ requirements, and 
the basic consideration, as in the case of almost all in- 
dustrial appliances, is the cost and quality of the work 
produced. 

Finally we wish to express our best thanks to Messrs. 
Ww. T. Glover & Co., Ltd., and Messrs. the Ingersoll-Ranil 
Company, Ltd., for their kind permission to describe the 
above furnaces ‘and to use such data as were available. 


Discussion. 


The Prestpent said the necessity for co-operation between a 
local gas undertaking and the manufacturers within its area 
of supply presented a further field for individual investigation, 
and again called for the display of inventive ability in applying 
vas in the most economical manner so as to defy competition. 
He thought they could certainly congratulate Colonel Carr and 
Messrs. Windiate and Craddock, of “the staff-of the Stretford 
Gas Undertaking, for further demonstrating the efficiency of 
that undertaking. They could also congratulate themselves 
upon the fact that they had now industrial research stations 
available in most districts. The scope for gas heating was 
stupendous. When the Ford Motor Company left the Trafford 
Park district of Stretford it caused great pecuniary loss to the 
gas undertaking. Through the energy and ability displayed 
by the Stretford Gas Board and its officers that loss had now 
been made good in a remarkably short time. This was an 
accomplishment from which all of them could derive great en- 
couragement. What Stretford had done they could all try to 
emulate, and possibly succeed in no small measure as a result 
of their experience. 

Col. W. M. Carr (Stretford) wished to refer to the point men- 
tioned by the President respecting the Industrial Centre. The 
day was coming when there must be no boundaries in the In- 
dustry. There must be no distinction as between Stretford, 
Manchester, Salford, or anywhere else, so far as the well-being 
of the Industry was concerned. They were all so nicely con- 
nected and so much affected i in obtaining business for industrial 
purposes by what happened in other places that they could 
not afford not to co-operate 100%, in the matter of obtaining a 
100% industrial load. Therefore he hoped that everybody with- 
in the area covered by the Association’s activities, no matter 
what the size or condition of undertaking, would feel morally 
bound to support the Industrial Centre. He believed that they 
could give much valuable information to undertakings of a 
smaller capacity who were not able to afford the necessary 
staff to develop the business themselves without that assistance, 
and that that information would repay ten times over in the 
first two or three years any amount of small subscription which 
had to be paid for the operation of the centre. The subscrip- 
tion with regard to the area immediately surrounding Stretford 
had been fixed at 2s. 6d. per million c.ft. of output, but in time 
to come it might be found that the demands of the Centre 
would be such that more than one official would be required. If 
that proved to be the case then doubtless they would all be 
prepared to contribute accordingly. He must, however, point 
out that the Industrial Centre could not do all the work. There 
was some of it that they must do themselves. Even those 
undertakings which had no industrial staff must get in touch 
with manufacturers. He, personally, at Stretford had spent a 
tremendous amount of time in getting to know manufacturers. 
In the case of one particular works where they were selling 
practically no gas at all he hoped to sell 40 million c.ft. of gas 
per annum in the future. Many visits on the part of himself 
and his staff might be necessary before this could be achieved. 
and before the manufacturers concerned could be convinced that 
they could save great expense. 

The problem to be faced was not entirely a matter of the 
price of gas. He would instance the bitumen tanks mentioned 
in the paper. When those bitumen tanks were coke-fired what 
had to be done when the temperature was reached was to open 
the doors of the coke furnaces and let an enormous amount of 
air through. It was necessary to keep the coke fire burning 
almost to the same extent as it was burning before the opera- 
tion of melting. An enormous amount of excess air had to be 
admitted in order to keep the temperature of the tank down, 
and yet they had to keep the fire in play in order to maintain 
the tank at the temperature required. The efficiency during 
that maintaining period was something under 5%. By the 
use of gas the whole job was closed except for the admission of 
a balanced amount of secondary air commensurate with the 
requirements of the pilot flame, and the temperature could be 
maintained with a low consumption of 40 c.ft. of gas per hour. 

The more they pursued their investigations in regard to the 
application for industrial purposes, the more they would be 
convineed of the possibility that enormous economies could be 
effected. A great deal could be said for proper insulation. The 
majority of furnaces were sold on a competitive basis, and 
manufacturers were inclined to consider capital cost. In the 
Stretford area they had almost invariably to advise manufac 
turers to return tenders obtained for appliances, and in almost 
every case they had to suggest more and better insulation than 
was provided in the first place. It was necessary to educate the 
manufacturer to demand something better from the furnace 

iker and to induce him to be prepared to pay for something 
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better. Nowadays, it was found that most of the big manu- 
facturers were prepared to consult the officials of the Stretford 
Gas Undertaking before they placed an order for any gas ap- 
pliance. This was a position which they desired to see estab- 
lished in the case of every industry within the district. 

Mr. T. ReyNnoips (Stockport) referred to the making of con 
tracts at special prices. Did the price of gas become a matter 
of getting the best possible terms from the proposed consumer, 
or did it conform to a definite scale of charges regarding the 
consumption? He was confronted with a problem in that he 
was compelled to supply gas at the same rate for lighting pur- 
poses. 

Mr. H. R. S. WitiiaMs (Altrincham) said that one of the 
points which appeared to be of great importance was mentioned 
under the heading of Lead Melting—namely, the utter futility 
of attempting to place an ordinary gas burner in an ordinary 
furnace, and to expect good results. The furnace must be de- 
signed for the job it had to carry out. The research work which 
had been carried out by the Stretford Undertaking had been of 
great advantage to the Industry generally. Altrincham was 
not an industrial area, though they had an industrial load of, 
approximately, 12% of the total output. The paper certainly 
gave the i impression that if he went out for more business, even 
in his own small industrial area, he would be likely to get it. 

Mr. A. L. Jennincs (Spenborough) rem arked that as the in- 
sulation of furnaces had been referred to in the discussion he 
wished to draw attention to the use of glass silk as an insulat- 
ing medium. This was a practically new product in this coun- 
try, and was only manufactured by two firms in Great Britain, 
although it was fairly extensively used on the Continent. The 
value of glass silk as an insulating medium was second only to 
that of polished aluminium, but the latter had the defect that 
it oxidized, and the insulating effect was lost thereby. He be- 
lieved that glass silk would prove to be an insulating medium 
which would be of great value to the Gas Industry. In his dis- 
trict they had an pga load of 33%, which it was hoped 
would be increased to 50%. He had found that a very large 
amount of research work ‘and a great deal of contact with 
manufacturers was necessary over a long period of years in 
order to establish a close business relationship. 

Mr. H. SHewrinG (Rochdale) asked if the price of gas 
charged to the various works which had been mentioned could 
be described, including any extending price which would be in- 
curred on a two-part or three-part charge. 

Mr. Norman Hupson (Mirfield) observed that the Stretford 
Gas Board had offered to install a gas-fired furnace on trial. 
Had they found that in this experimental work they had had 
to go to the limit of offering to supply plant on trial on the 
understanding that if the costs did not work out at a figure 
which would be competitive with the fuel at present used the 
Stretford Gas Board accepted the liability of the cost of the 
trial plant? He had in mind three possible outlets for gas in 
his own district in which the owners of works had definitely 
offered to give his Company the opportunity of substantiating 
their claim to be able to supply a fuel which per unit of output 
would be lower in cost than the fuel at present used; but on 
the understanding that the whole of the cost was to be borne 
by the Gas Company. Was this kind of thing a general or an 
exceptional experience in the case of Stretford? Another point 
— which he would like information was whether Stretford 

had received any assistance in the form of initial inquiries from 

the makers of furnaces and gas-using appliances. In his own 
district there seemed to be practically no initial work done in 
that way by appliance manufacturers. In regard to other 
sales organizations he had found that inquiries were passed on 
to the Gas Company to follow up. Sometimes it was difficult 
for a manager or a sales canvasser of a gas-works to obtain 
entry in the first instance into any particular works, and the 
position would be rather better if it was possible to get the 
appliance manufacturers to take the first step. 

Mr. J. E. Lister Cooper (Yeadon and Guiseley) thought that 
an important consideration which emerged from the paper was 
that it proved that the Industrial Gas Development Centres 
which were being promoted were very necessary, and no one 

had done more to promote the establishment of those Centres 
than Colonel Carr. Unfortunately the Secretary of the Indus 
trial Gas Centre in Yorkshire was unable to be present at the 
meeting; had he been present he would have been able to give 
much information about the working of the centre in Yorkshire 
which was doing most excellent work. Some undertakings ap- 
peared to be rather scared by the amount of the contribution 
which was asked for in certain centres. In Yorkshire the cost 
worked out approximately at 8d. per million c.ft. of gas made, 
though in the case of Manchester he understood it was 2s. 6d. 

Mr. W. J. SmiruH (Bolton) referred to the necessity for even 
heating when melting lead. He had noticed in the case of 
samples of lead tubing when they had been bent that one sur- 
face would be quite smooth while another would be quite 
lumpy. Was this due to uneven heating of the surface of the 
lead? He would like to know what were the maximum tem- 
peratures used in the furnace and also where recuperation had 
gone on in the heating temperature to what temperature the 
flue gases were allowed to emerge from the furnace. Also. 
whether there had been any trouble with acid deposition, and 
whether the temperature had been carried fairly low in the 
interchange. 

Mr. G. H. Wriyp1ate, replying to the discussion, said that the 
whole of the prices were based on the two-part system of charge 
with an amount of charge according to the maximum amount 
of consumption per 12 hours, and then a commodity charge 
based on the actual manufacturing cost. The only way in 
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which that standard system of charge was modified was accord- 
ing to the nature of the load. For instance, if a firm was 
prepared to take 50 million c.ft. of gas per year, and required 
the whole of that gas between seven in the morning and five 
in the afternoon, then they would have to pay more than if 
they took that 50 million c.ft. of gas over the whole 24 hours 
of the day. He thought those remarks answered Mr. Reynolds’ 
question respecting special prices for special loads. 

Mr. Jennings had raised the question of insulation. In the 
case of one of the bitumen tanks which would be seen during 
the course of the afternoon’s visit glass silk had actually been 
used for insulation purposes. While the authors of the paper 
had no doubt as to its efficiency, yet it was not really a very 
good job. Glass silk could not usually be adapted for a flat 
surface, though it was useful for pipe work or a curved surface. 

In regard to the use of gas for lead melting, bright wire 
annealing, and bitumen melting, the average price was ap- 
proximately 4d. to 44d. per therm, which included the standing 
charge. In the case of the particular firm referred to in the 
paper the greater proportion of the gas was taken over the 
24 hours of the day, but there was a certain proportion of the 
gas which was only taken between 7.30 and 5 o’clock. In re 
gard to the heat-treating operations the ae ll of the gas was 
taken over the 24 hours so that the average price worked out 
at something between 33d. and 4d. The prices varied from 
month to month because, of course, the loads varied from month 
to month. 

In reply to Mr. Smith, Mr. Windiate said there was no doubt 
that gas was the ideal fuel for lead melting. A furnace had 
been described of 25 ewt. capacity, yet the furnace was capable 
of dealing with 600 lbs. of lead every 15 minutes with absolute 
evenness of temperature. There was no doubt that the slightest 
unevenness of temperature would re sult in a very wide variation 
in the composition of the lead. 


A Question of Liability. 


A question had been raised respecting the liability incurred 
when installing plant. In the case referred to in the paper 
the consumers had already tried out the conversion system and 
had found it to be somewhat unsatisfactory. It was for that 
reason that the Stretford Gas Board had undertaken the whole 
of the liability with regard to the trial plant, though it was 
not the general practice for them to accept such a responsi- 
bility. There was no doubt, however, that it sometimes paid 
to do so in the long run provide -d one was sure of the figures. 
The greater proportion of the propaganda work done in “Traf- 
ford Park was due to the efforts of the Stretford Gas Board 
and its officials. The appliance manufacturers had not been 
always relied upon. The best attitude to adopt towards the 
appliance manufacturer was a somewhat strong one, and he 
thought he might say that the Board now worked quite as well 
with the appliance manufacturer as they did with the consumer. 
Very few furnace manufacturers now came into the Stretford 
District without consulting the Stretford Gas Board. 

Mr. H. SHewrinc remarked that Mr. Windiate had hardly 
answered his question. Mr. Windiate had referred to a two 
part system and then a commodity charge, and mentioned a 
figure of 50 million c.ft. over a period of 24 hours. According 
to a paper read by Mr. James Carr to the Manchester Juniors on 
Oct. 6, they had been informe d that the net cost of gas in the 
holder for the year ended March 31, 1934, was 1°53d. per therm. 
It was stated in the paper that the distribution costs were very 
low owing to the concentration of several large customers in a 
small area fairly near to the manufacturing station. He did not 
desire to be inquisitive, and perhaps it was not the policy of 
the Stretford Gas Board to disclose their prices, but if some 
indication of the prices per therm or per 1,000 c.ft., could be 
given, after the commodity charge had been taken into con- 
sideration, based on the 50 million c.ft., it would be extremely 
useful information not merely to himself but also to several 
undertakings who were now negotiating for industrial loads. 

Col. Carr, replying to the question upon the invitation of 
the President, said there was a two-part tariff at Stretford. In 
addition to the industrial two-part tariff there was an industrial 
two-block system in operation. In one case all the load—a very 
valuable one—was taken in the summer time, for the purpose 
of making ice-cream wafers. If the load was a 24 hour load the 
demand charge was based cn the maximum 12-hourly demand, 
and if the load was only on a day-shift there was a higher de- 
mand charge than was the case with the works that was work 
ing over the 24 hours. A 50 million c.ft. of gas consumption 
with a uniform demand charge might possibly bring the price 
of gas down as low as 3d. per therm. Taking the bulk supply 
during a few hours daily the price of the gas might be 43d. to 
5d. per therm because, of course, it cost so much more to get 
it delivered. The Board were at present negotiating for a con- 
tract with a steel works in connection with which there was a 
peculiar demand and peculiar circumstances; but nevertheless 
they tried to maintain equitable conditions as betwéen all their 
customers, and to see that as far as possible they were all 
treated alike. It was very difficult to set up a scientifically 
sound division in order to make sure that everybody was fairly 
balanced, but the two-part tariff had helped in the case of 
Stretford. Most of the large consumers in the Stretford Dis- 
trict had gone on to it, although two of them preferred to re- 

main on the block system because their demand was such that 
it made the block system more favourable than the two-part 
tariff. 

Mr. A. L. Hotron moved that a hearty vote of thanks be 
accorded to the authors of the paper, and Mr. CrowrHer 
seconded. 
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Gas Markets and Manufactures 


Stock Market Report. 
[For Stock and Share List, see later page.]} 


The chief feature of Stock Exchange affairs last week was 
the heavy buying of British Funds and other high-class invest- 
ments, which included some substantial orders from abroad, 
and several quotations reached new high levels. Elsewhere 
conditions were dull, apart from the interest in a few speciali- 
ties, though the general tone remained steady. 

The Gas market, following in the wake of the Funds, was 
also well supported, and many issues made further substantial 
improvement. Gas Light units, after a rise of 9d. the previous 
week, gained a similar amount last week to 28s. 6d., at which 
price the yield is brought down to £38 18s. 7d.%. This is the 
lowest return on any ordinary gas stock at the present time, 
though the yield on other leading stocks is very little above 
this figure, which not only indicates the popularity of ‘* gas ”’ 
as an investment, but also the continued belief in the public 
demand for the commodity. Another large gain was that of 
Derby consolidated, which improved 10 points to 192} on the 
Nottingham Exchange. It will be noticed that the Lea Bridge 
stock, on which a similar rate of dividend to that of Derby 
(84%) has been distributed for the past five years, is quoted 
at 169 only. South Metropolitan ordinary and 6°), preference 
both hardened 3, and it will be seen in the Stock and Share List 
that many other issues gained from 1 to 5 points. 





Current Sales of Gas Products. 


The London Market for Tar Products. 


Lonpon, Oct. 29. 

There is little alteration to report in the prices of tar pro- 
ducts. 

Pitch is quiet at about 55s. per ton f.o.b. 

Creosote is firm at 4d. to 44d. 

Refined tar, 4d. to 44d. per gallon in bulk at makers’ works. 

Pure toluole, about 2s. 2d.; pure benzole, Is. 9d. to 1s. 10d.; 
95/160 solvent naphtha, about Is. 7d.; and 90/160 pyridine, 
6s. 6d. to 7s.—all per gallon naked at makers’ works. 


Tar Products in the Provinces. 
Oct. 29. 

The average prices of gas-works products during the week 
were: Gas-works tar, 23s. to 28s.; Pitch—East Coast, 
50s. to 52s. 6d. f.0.b. West Coast—Manchester, Liverpool, Clyde, 
30s. to 52s. 6d.*  Toluole, naked, North, 1s. 6d. to 1s. 8d. 
Coal-tar crude naphtha, in bulk, north, 63d. to 63d. Solvent 
naphtha, naked, North, Is. 4d. to 1s. 43d. Heavy naphtha, 
North, 93d. to 103d. Creosote, ex works, in bulk, North, liquid 
and salty, 33d, to 33d.; low gravity, 3$d. to 33d.; Scotland, 3d. 
to 3id. Heavy oils in bulk, North, 33d. to 44d. Carbolic acid, 
60's, 1s. 8d. to Is. 9d. Naphthalene, £10 to £11. Salts, 55s. to 
75s., bags included. Anthracene, *‘ A ”’ quality, 23d, to 3d. per 
minimum 40°, purely nominal; “ B ” quality, unsaleable. 





* All prices for pitch are now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the loading 
costs and the tolls whatever they may be. 





Tar Products in Scotland. 
Giascow, Oct. 27. 


Market is quiet and although, in the meantime, actual quota 
tions show little or no alteration, the general position 1s, 
nevertheless, easier. ; 

Crude gas-works tar is now 30s. to 32s. per ton ex works in 
bulk. 

Pitch remains dull and actual value of vertical quality is now 
13s. to 44s. per ton f.o.b. Glasgow for export, and 40s. to 
12s. 6d. per ton ex works in bulk for home. 

Refined tar remains unchanged at 3d. to 33d. per gallon 
naked at makers’ works. ; 

Creosote oil is not so brisk but, as stocks are low, prices 
remain unaltered. B.E.S.A. Specification, 4d. to 43d. per gal- 
lon; low gravity, 44d. to 43d. per gallon; and neutral oil, 44d. 
to 44d. per gallon; all f.o.r. in bulk. f 

Cresylic acid is in better call. Pale, 97/99%, is 1s. 3d. to 
Is. 4d. per gallon; dark, 97/99%, 1s. 0$d. to 1s. 13d. per gallon; 
and pale, 99/100°%, Is. 43d. to 1s. 53d. per gallon; all ex works. 

Crude naphtha is commanding 43d. to 5d. per gallon, accord- 
ing to quality. 

Solvent naphtha.-—90/160 grade is 1s. 3d. to 1s. 4d. per gal- 
lon, while 90/190 grade remains nominal at 8d. per gallon. 

Motor benzole.—Is. 5d. per gallon (nominal). 

Pyridines.—90/160 grade is 6s. 6d. to 7s, per gallon, and 
90/140 grade 6s. 9d. to 7s. 9d. per gallon, 





Benzole Prices, 
These are considered to be the market prices for benzole at 
the present time: 


&. 2 a 
Crude benzole © g to o g4 per gallon at works 
Motor ,, . Se tS ‘ ” ” 
90% ” I 4 » I 44 " ” ” 
Pure - ’ SF D ~ = o 


Contracts Advertised To-Day. 
Carburetted Water Gas Plant. 
Gisborne Gas Company, Ltd., New Zealand. [p. 
Coal. 
Oldbury Gas Department. [p. 380.] 
Cookers, Fires, and Other Appliances. 
[p. 380.] 


380. | 


Belfast Gas Department. 
Gasholder Repairs, &c. 


Gainsborough Gas Department. [p. 380.] 
Meters. 
Belfast Gas Department.  [p. 380.] 


Pipes and Specials. 


Clacton-Gas and Water Department. Ip. 380.] 





Trade Notes. 
B.E.N. Patents, Ltd. 


Messrs. B.E.N, Patents have recently issued an attractive 
catalogue which deals with a complete range of modern air 
compressors, paint spray equipment, and air fittings, manu- 
factured entirely in Great Britain and suited to the varying 
requirements of industry generally. 


An ‘* Ascot ’’ Innovation. 


To supplement their sales staff at the North London Ex 
hibition (which closed on Saturday last), Messrs. Ascot Gas 
Water Heaters, Ltd., engaged, with very successful results, the 
services of a professional entertainer. Appearing first as a 
‘ star ’’ turn featuring Ascot appliances in the variety theatre 
of the Exhibition, he continued his activities on the Company’s 
stand, where his jocular method of extolling the merits of the 


attractively displayed exhibits did much to stimulate the 
interest of visitors. 
Compound Coke Ovens by Simon-Carves, Ltd. 

Messrs. William Dixon, Ltd., ironmasters and_ colliery 


owners, of Glasgow, have placed an order with Simon-Carves, 
Ltd., of Cheadle Heath, near Manchester, for a complete bye 
product coking plant to be erected at their Govan Iron Works, 
Glasgow. The coking plant will consist of a battery of 50 
** Underjet ’’ compound coke ovens, equipped for firing with 
coke oven gas or blast furnace gas. The ovens will have a 
capacity of approximately 900 tons of coal per day. Messrs. 
Simon-Carves’ contract also includes foundations and buildings, 
the erection of complete coal receiving, handling, and crushing 
equipment, a 2,000-ton concrete coal bunker, coke quenching 
station, and a screening plant for furnace and domestic coke. 
The bye-product plant includes a benzole plant for the produc- 
tion of motor spirit. A Simon-Carves’ static type electrical de- 
tarrer will also be installed. In addition, Messrs. Simon-Carves 
are to provide the necessary steam raising plant, all electric 
wiring and apparatus, and water storage requirements and 
mains. 


Metropolitan Gas Companies’ Testings. 


The Gas Referees’ report on the official testings for -fthe past 
quarter gives the following average calorific values for the gas 
supplied by the Metropolitan Companies named : 
Commercial Gas Company.—501‘0 B.Th.U. (declared 
value, 500 B.Th.U.). 

Gas Light and Coke Company.—501°9 B.Th.U. (declared calorific 
value, 500 B.Th.U.). 

South Metropolitan Gas Company.—561'7 B.Th.U. 
calorific value, 560 B.Th.U.). 

South Suburban Gas Company.—560°'7 B.Th.U. (declared calorific 
value, 560 B.Th.U.). 

Tottenham and District Gas Company—500'4 B.Th.U. 
calorific value, 500 B.Th.U.). 

Wandsworth and District Gas Company.—502:0 B.Th.U. (declared 
calorific value, 500 B.Th.U.). 

The changes in regard to the statutory obligations of gas 
undertakers introduced in the Gas Undertakings Act, 1934, pre- 
clude the issue of similar Quarterly Certificates by the Gas 
Referees in future, and the Reports of the Gas Examiners for 
the various examination areas will henceforth take the place of 
the Referees’ Quarterly Certificate. 
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STOCK AND SHARE LIST. HEMP GRUMMETS 
Official Quotations on the London and Provincial Stock Exchanges. Millions Sold Ask for Samples 
| Dividends Peanese- A. WITHINSHAW 
. ons. 
When Quota- Rise Lowest and HELLIER STREET, DUDLEY, WORC. 
Issue. Shere.| _ ex- Prev: | Last NAME, tions. Pall Highest 
Dividend. |Hf. Yr. Hf. Yr. Oct. 26. Week.| .. Prices 
| on Week-! During the 
£ \% p.a.% pan. Week. 
1,551,868 | Stk. Sept 10 + 7 Alliance & Dublin Ord. 185—145 +3 139-1413 
874,000, June 25 4 4 Do. 4 pc. Deb. 90—100 = = 
557,655 tx Aug. 13 1 7 Barnet Ord. 7 p.c. 165—170 mo © 
300,000 1; Oct. 8 1/9%| 1/43 |Bombay, Ltd ‘ 18-18 +1/- 30/6— 31/- 
178,480 Stk. Aug. 13 93 94 |Bournemouth sliding ‘scale 225—230 a a 
650,050 as 28 1 7 Do. 7 p.c. max:... | 168—173 1703 
439,160 “a ‘ 6 6 | Do. 6 p.c. Pref.... | 148—147 ae 
50,000 ee June 11 3 3° | Do. 8 p.c- Deb. ... e5—90 a 
262,025 - 4 4 | Do. 4 p.c- Deb. ...  105—110 103! 
335,000 os J * Do 5 p.c. Deb. ...  195—180 > _ “, . 
357,900 Ang. 13 A 4 Brighton, &e 6 p.c. Con. ... 173-178 +1 4-177! 
540,000 3 is 63 63 Do 5 p.c. Con. . 155—160 a 159% CONSULT 
195,500 - ” 6 6 Do. 6 p.c. B. Pref. 142—147 ‘i 
1,487,600 a July 9 5 5 Bristol 5 p.c. max. ... 1263, —1214a pa 
120,420 ei June ll 4 4 | Do. Ist4p.c. Deb. 102—1054 - 
217,870 » ” : : mee 2nd 4 ~ Deb. 102—1054 “ ne 
828,790 ‘ Yo. 5p.c. Deb. ... 123 —1254 ian a 
855,000, Sept.24 | 8 7 ‘British Ord. ... 162 —167 +4 164—166 HE BRITISH GAS PURIFYING 
100,000 June 11 7, A Do. 1p c. Pret... 154—159 a MATERIALS CO, LTD., 
850,000 a 53 Oo. 5% p.c,. Pre 112-117 ‘ES 
120,000 se be 4 4 Do. 4p.c. Red. Deb. 98 —103 99, LONDON ROAD, LEICESTER. 
450,000 e ” 5 5 Do. 5p.c. Red. Deb. 107—113 Telegrams : Telephone : 
160,000 be June ll 6 5 Cambridge 5 p.c. Deb. 115—120 ‘* BRIPURIMAT, LEICESTER.” LEICESTER 59086. 
100,000 lu 22 May '33 6 4 Cape Town, Ltd. . 2—4 
100,000 10 Nov. 43 44 Do. p.c. Pref. 4-6 ve 
150,000 Stk. July 23 45 44 Do. 43 p.c. Deb. 90 - 95 Bi cies oe 
626,860 _ July 23 6 6 Cardift Con. Ord. 182—187 +1 1364 
287,860 June ll 5 5 o 5 p.c. Red. Deb. 107—112 | a 
157,150 July 23 64 5 (Chester 5 p.c. Ord. ... 113—1186 0 C0 T 
98,936 1 Sept. 24 a ‘ " Ltd. Ord. . = Mei TR TTER HAINES, & RBETT 
24,600 1 ” 1/48 1/42 7 p.c. Pref... 19/6 —21/6 7 
609,204 1 Sept. 24 | 11°48 int 48 Colonial Gas Assn. Ltd. Ord. 19/6- 21/6 "7 BRETTEL’S ESTATE 
296,053 1 a 1/3°80 | 1/380 8 p.c. Pref. 24/6—26/6 26/- 
1,775,005 | Stk. July 23 64 5 Commercial 120—125 122—128 FIRE-CLAY & BRICK WORKS 
475,000 * June Il 8 8 Do. ; p.c. Deb. - one 
286,844, Aug. 18 . 5 | Do. p.c. Deb. 122-127 a STOURBRIDGE 
807,560 5 Aug. 13 7 7 |Croydon sliding scale 158—168 1624 | 
569,590 oe 5 5 oe. div. ... 107—112 » 
620,885 " June 26 5 5 0. p.c. Deb.... 128—128 a 126 LASSHOUSE 
ae, > | ee) PS Pe ph = a - PORNACE & BLAST FURNACE BRICKS, LUMPS, 
55,000 ~ une c.4 fe] p.c. De eco 100 —105¢ eos Paes 
209,000 % Aue. 18 5 5 (Bast Hull Ord. 5 D. a 108—112 " TILES, and every Description of FIRE BRICKS. 
181,625. Aug. 13 6 6 East Surrey Ord. 5 p.c. 137—142 +5 || Special Lumps, Tiles, and Bricks for Regenerative and 
175,609 ae June 11 5 6 Do. 5 p.c. Deb. 120 —125 ° mt | Furnace Work. 
1,002,180 * Sept 10 17 tS (European, Ltd. 123—127 soe, 1233—126 
19,842,768 n Aug. 13 52 \Gas Light & Coke4 p. ‘c. Ord. | 28/-—99/-/ +-/9 27/103 —28/73 | Sarrpments Promrtiy aND CAREFULLY Execurep. 
2,600,000 . oe 8B 84 Do. 384 p.c. max. .. 88-91 sa oe | 
4,477,106 : oe 4 4 | Do. 4p.c. Con. Pref. 106—109 . 108 —109 
coi -: | "| £ | él oe ieee lee | = yt Lounon Ormos: B. C. Brown & Co. 
8,500,000 :. e 44 | 44 | Do. 44p.c, Red. Deb. 14-117 | lk 1154—116 L@ADENHALL Cuameens, 4, St, Mary Are, E.C. 
270,466 5 Aug, 13 6 6 /|Harrogate New Cons. «+  197—182 } 2 a 
140,000 1 Sept. 24 1/7k 1/7* \|Hongkong & China, Ltd. ... | 1#—18* | ons 
218,200 Stk. Aug. 18 6 6 |Hornsey Con. 83 p.c. 187—142 | : 
5,600,000 Re Oct. 22 14 YA Imperial C — Cap. 209—214* =F 207—215 
228,180 July 23 8 84 Do. 83 p.c. Red. —_ 92-97 . i 
235,242 Aug. 18 a 8) [Lea Bridge 5 p.c. Ord. 168—172 $s BU FFALO INd ECTOR 
2,167,410 a Aug. 13 6 6 Liverpool 5 p.c. Ord. 186—1876 | ae 
245,500 |, | June Il 5 5 Do 6 p.c. Red. Pref. 105—1100 (British Made) CLASS A 
806,088 é July 16 4 4 | 4 p.c. Deb. 102—104b omen ee 
11,751 # Aug. 27 10 8 Maidstone : p.c. Cap. 180—190 
63,480 June 25 8 8 8 p.c. Deb. 75—80 Hot or Cold Water 
75,000 May 28 | 110 | f10 [Malta & Mediterranean “.. | 200-210 and long lifts. 
Metropolitan (of Melbourne) | 
392, _ Oct 1 5a 54 54 p.c. Red. Deb. . | 100-108 = 
281,978 Stk. Aug. 13 6 5 M. S. Utility ‘C.” Cons. | 111—116 - 
818,657 a ‘ 4 4 | Do. 4 p.c. Cons. Pref. | 97—102 eee ie 
860,075 June 11 4 4 Do. 4 p.c. Deb. ee. | 100-105 °° 1024—1084 
148,955 . os 6 15 Do. 5 p.c. Deb. . | 122—127 +3 ann 
125,000 - July 2 oo 11/8 Do 33 p.c. Rd. Rg. Bds.| 97—100 - } 
675,000 May 48 16 13 |Montevideo, Ltd. ... | 60-65 | 
2,061,815 a Aug. 13 63 5 |Newcastle & Gateshead Con. | 25/6—26/62/ +./3 | 
682,866 . oe 4 4 Do. 4 p.c. Pref. 03 —105d ° 
776,706 June 11 84 33 | Do 83 p.c. Deb... | 924 —9334 e 
277,285 May 7 6 6 Do. on omy Deb. "48 eee | Al : } OVERFLOW 
74,000 mi Aug. 13 5 5 Newport on.) 5 p.c. max. —1084 +1 } 
204,940, Aug. 13 74 74 |North Middlesex 6 p.c. Con. | 185—160 ass CREEN & BOULDING, LTD. 
896,160 . | Aug.13 | 6 5 |Northampton 5 p.c. max....| 107-112 | «. 1628, Dalston Lane, | 
800,000 i May 7 i) t7 Oriental, Ltd. 170—175 | a 
416,617 . June 11 8 8 |Plym’th & Stonehouse 5 Dp. =“ | 178—183 | ove 
504,416 a Aug. 18 8 8 Portsm’th Con.Stk. 4p.c.Std | 177—182 | ses 
241,446 |, " 5 5 Do. — 5p.c. max. }105-110 | 
114,000 oa July 23 5 6 Preston 5 p.c. Pref.. 101—106 eee 
1,736,968 Stk. Aug. 27 6 6 Sheffield Cons. . | 189—l4le . 
95,000 w July 9 4 4 Do. 4p.c. Deb. ... . | 100-1046 ° . 
138,201 - Aug. 18 5 ®4 (Shrewsbury 5 p.c. Ord. | 187—142 | - 140 
90, 10 May 28 4 8 (South African 2—4 } os 
927,177 1 Sep. 10 | 1/2% | 1/22 ‘South East’nGasCn.Ld Ord.| 28/-—30/- san 29/43 
736,061 1 a -/108 /104 Do. 44p c.Red.Cum.Pref.| 22/-—23/- ‘ 22/6—22/103 
450,000 Stk. Aug. 18 74/4 7 Do. 4p.c. Red. Deb. 102— 105 oo 
6,709,895 2 Aug. 18 1 5 South Met. Ord, .. | 149—145 +8 141—145 > 
1,135,812 * * 6 6 Do. 6 p-c. Irred. Pf. | 145—150 +3 146—1484 
850,000 * ” 4 4 Do. 4 p.c. Irred. Pf. | 104—107 | oes 1053 
1,895,445 a June 25 3 3 Do. 8 p.c. Deb 87-90 } ae = 
1 000,000 = July 9 5 5 Do. 5 p.c. Red. Deb. | 115—118 ais 116—118 
209,820 _ Aug. 13 84 4 South Shields Con. ... | 169-1714 on ves 
1,543,795 ~ July 9 6 6 South Suburban Ord. 5 p. c. | 183-186 oo 135—186 
512,825 ~ a 5 5 Do. 5 p.c. Pref. | 122—127 ove 1263 
300,000 |, ‘. 4 4 Do. 4 p.c. Pref. | 101—1€6 a ms 
868,837 ip June 11 5 5 Do. 5 p.c. Deb. | 123-128 a 
100,000 ‘ - 4 4 Do 4 p.c- Deb. | 162—107 ene 
647,740 ne Aug. 18 5 5 Southampt’ n Ord. rt c. max.) 112—117 ose 
121,275 . June 11 4 4 Do 4p.c. Deb.) 99-104 Re GAS WATE & STEAM 
850,000 Aug. 13 54 54 Swansea 5h p.c. Red. Pref. | 110—115 +8 112 4 . 
py June 11 64 63 . Do. = Deb. | 102  - wai 5 
1,076,490 Aug. 18 62 62 ottenham an istrictOrd. | 1655—160 158-16) : . 
409.835 te 5h 54 | Do. 54 p.c. Pref. 180—135 132 ljin. to 12in. BORE. 
62,285 3 5 5 Do. 5 p.c. Pref. 118-123 
199,005 June 11 4 4 Do. 4 p.c. Deb. 100—105 ; 
349,110 Aug. 13 1 ] Uxbridge, re 5 p.c. 1638—1F8 165 
88,8 oA 5 5 p.c. Pref. 124-129 +8 oi 
1,826,700 Ang. 18 7 q Santowesth "Consolidated a | 160 —165 wi 162—1643 THOS. ALLAN & SONS, LTD., 
1,371,878 - 5 5 Do. 5p.c. — | 124—129 +3 125 B FE 
1,317,964 ” June 11 5 5 Do. 5 p.c. De «. | 123—128 ose 
208.800, a ” 26/8 | Do. 4p.c. Deb. ... 104—107 onlea Foundry, 
158,400 am Aug. 18 69 5 Winchester W.&G. 5 p.e.Con, 120—125 THORNABY-ON-TEES 
. 
Quotations at:—a.—Bristol. b.—Liverpool. ¢.— Nottingham. d.—Newcastle. ¢. ¢.—Sheffield. f.—The Telegrams: ‘‘ BONLEA, THORNABY-ON-TEESB.” 
quotation is per £1 of stock. g.—Paid £8, including 10s. on account of back dividends. * Ex. div. t Paid Telephone No.: STOCKTON 66121 (Two lines). 
free of income-tax. 1% For year. 

















376 








The Sergeant 
Shows some 








adgy 
nb 


A.€.M. 
EXTRACTOR COWL 








THE 


This cowl is the invention of a 
Distribution Superintendent of 
many years’ practical experience 
and it has made the installation 
of geysers, cookers, and fires 
satisfactory under conditions pre- 
viously considered impracticable. 
The illustration shows the prin- 
ciple upon which this cowl is 
constructed. It is made in sheet 
copper and galvanised iron and 
is available im various sizes. 
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MAKE METERS OF METICULOUS MEASUREMENT. 


ALDER & MACKAY LTD.,EDINBURGH, LONDON € BRADFORD 








C. & W. WALKER 
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Nr. WELLINGTON 
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BRITISH MATERIALS 
BRITISH LABOUR 











HIGHEST QUALITY 
IN 
WORKMANSHIP 
ee ee 70 YEARS 
caveates, + Gakae Gaee eane EXPERIENCE 





MILBOURNE SELF-LUBRICATING ROLLER CARRIAGES 





LONDON OFFICE — 70, VICTORIA STREET, WESTMINSTER, S.W.1 

















